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MODEL 1-47 

This new Heavy Duty Chem-O-Feeder has many added features for precision 
control and easier maintenance. Stroke length is instantly adjustable by turn- 
ing a knob while pump is operating — a magnifying register glass shows exact 
reading in thousandths of an inch over a range from 2 to 13 cc per stroke The 
new Model 1-47 has convenient oil fill and handy sight gauge — all moving 
parts operate in an oil bath. Plastic “See-thru” reagent head handles any 
chemical used in the water works field. Available in simplex, duplex and 
triplex models. Bulletin SAN-7. 


With % Proportioneers% Equipment you can always maintain precision control 
in water purification and sewage treatment. Ask us for recommendations and 
quotations. Our experience from over 27,000 installations is at your service 


Write for Bulletins 


7o PROPORTIONEERS, IN. 7% 


Providence 1, R. I. 
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3-WHEEL ROAD ROLLERS 
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with bulldozer, patch roller, berm such tk 
feveler, lift loader, mower, broom . the dru 
or snow plow attachments. Today, you must do a comparable job, but for a lower cost! That means you or Rage 
must get more out of, not only your labor, but your equipment. Experienced road positive 

men familiar with Huber equipment say you can do just that! The practical design sr 


and rugged construction of Huber 3-wheel rollers places Huber owners at an 
advantage where low-cost operation is a factor. Huber rollers last longer... do 
more work during their life span...and do it so effectively that substantial 
savings, both on the job and maintenance-wise are effected. Huber 3-wheel roller 
features that mean savings for you include: “Stay-Put” front end design, fuel 


economy—either gasoline or Diesel power, heavy continuous steel frame without 





HUBER TANDEM ROLLERS ben forward or reverse, h i trol t acting triple-plate 
i idee, oS te 90 teem a bend, 3 speeds forward or reverse, hydraulic controls, fast acting triple-p 


clutches and easy accessibility to working parts. 


Other Huber road machinery includes tandem road rollers, maintainers and trench CI 
! rollers. See your Huber dealer or write for bulletins today. 
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In the CHICAGO Comminutor the 
cutters and shear bars cut and chop; 
the channel feeds and holds. 


The combination of channel and ro- 
tating drum makes the CHICAGO 
Comminutor the only effective meth 
od for cutting and screening sewage 
solids in the stream. 


Engineering details of exclusive CH] 
CAGO Channel Designs for any sew- 
age flow are available to engineers 
on request. 


Over 2000 successful installations 
prove “You Need Both Halves Of 
The Scissor.” 


The CHICAGO Comminutor is always res, 
placed in an exclusively designed feeder 
channel. The hydraulic characteristics are 
such that accumulating solids cannot clog 
the drum slots; nor can rope-like material 
jam the drum. Comminution is rapid and 
positive. Sub-surface screening is continu- 
ous and automatic. 


Cross section of asCHICAGO Comminutor 
channel illustrates a typical design of con- 
trolled discharge channel. Sheared small 
particles must pass through a maximum 
drum slot width of % in. Comminuted mat- 
ter completely setiles out in the primary 
tanks. 


CHICAGO PUMP COMPANY \ 


SEWAGE EQUIPMENT DIVISION 


2348 WOLFRAM STREET 
Flush Kleen, Scru-Peller, Plunger 






CHICAGO 18, ILLINOIS [You NEED 


BOTH | 
Swing Diffusers, Stationary Diffusers, ys HALVES 
Horizontal and Vertical Non-Clogs Mechanical Aerators, Combination bw ae OF THE SCISSOR 
Water Seal Pumping Units, Samplers, Aerator-Clarifiers, Comminutors. 
VOL. 80 aoe PUBLIC WORKS aah Cae as eee No. 6 
Published monthly by PUBLIC WORKS JOURNAL CORPORATION, 310 East 45th St New 
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If you have problems in refuse collection from a cost stand- 
point ... from a health point of view ... from the manpower 
angle ... call on Gar Wood. We are specialists in solving 
these problems for cities and towns of all sizes. Ask for 
Bulletin M-51 explaining how you can cut refuse collection 
costs and improve public health in your community. 
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When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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The Editor’s Page 
Letters to the Editor 
Book Reviews 
Leaders in the Public Works Field—Linn H. Enslow 
New Public Works Equipment 
Associations 
The Engineers’ Library 
Engineers Needed 


HIGHWAYS, AIRPORTS AND CONSTRUCTION 


How to Build Better Bituminous Pavements. By T. V. Fahnestock 
Solving Challenging Problems in Street Maintenance. By H. H. Hester 
Moving Stream Bed Gives Better Bridge Site. By Carl H. Bauer 

The Highway and Airport Digest 

Making Turf Shoulders 

Average Bid Prices for Highway Construction in 1948 

Oklahoma Highway Costs Lower 


Winter Highway Maintenance in Vermont 


SEWERAGE AND REFUSE 


How to Design for Subsurface Sewage Disposal 

Fill-As-You-Go Sewer Construction with Belt Conveyor. By W. W. Parks 
Successful Filter Fly Control. By John W. Hood 

The Sewerage and Refuse Digest 

Newark Reduces Fly Population of Garbage Dumps 

Stream Pollution by Abattoirs 

Operation Data, Richmond-Sunset Sewage Treatment Plant, 

Vacuum Filter Operation at San Francisco 


Connections Do Not Weaken Concrete Pipe 


WATER SUPPLY AND PURIFICATION 


Aerial Spraying Controls Reservoir Growths 

Water Hammer and How to Control It. By Philip S. Davy 
The Water Works Digest 

Water and Sewage Chemistry and Chemicals 

Cost of Laying Water Pipe 

Rebuilding Softening Plant Reduces Operating Costs 
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How to Get More Engineers for Your 
Organization 


There is a widespread need for more engineers; 
probably young engineers are now more in demand. 
The Joint Cooperative Committee of the AASHO and 
the AGC recently gave its views on how to get more 
young engineers. At the head of the list is better pay, 
not only for the young engineer, but also for the 
older engineers; more contacts between state, county 
and city engineering offices and engineering colleges; 
more consideration for the living needs for young 
engineers and their families; and better office equip- 
ment and office accommodations. 

It doesn’t do much good to pay the younger men 
more and forget the older men. The smart young 
men can see that long-time employment under such 
conditions—career work—will bring them little. In 
addition, it is a matter of fairness to maintain an 
equitable salary scale in all levels. Personal con- 
siderations, as helpful interest in domestic and hous- 
ing problems, are essential personnel factors and, as 
such, cannot be overlooked. Also, many of our public 
engineering offices are not such as to make employees 
proud of their working surroundings. 

These factors are largely the responsibility of the 
chief engineer of the organization, whether this is 
city, county or state, but are also matters of vital 
interest to the engineering profession. The other item 
mentioned above—contact with engineering colleges 
—is of great long-range importance. How it can best 
be worked out, we do not know, but it also is essen- 
tial in any program looking toward better engineer- 
ing and better conditions for engineers. 





Are Engineers Scientists and 
Administrators? 


We have before us a memorandum from the Amer- 
ican Public Health Association regarding the Lasker 
awards to be conferred in 1949 “for scientific research 
and for administrative achievement.” Accompanying 
this memorandum is a list of the 23 awards made 
during the past three years. We have scanned this 
list hopefully, but we see no sign of any engineer 
on it. Can it be that engineers are not scientists and 
that they lack administrative ability? It was your 





editor’s impression, based on an extended acquaint- 
ance, that there are numerous outstanding engineers 
who are members of the APHA and who could 
qualify under both headings. We hope the time will 
come when this fact is recognized more widely. 





Draft Provisions and Active Duty for 
Reservists 


Under existing laws, draftees, have essentially the 
same right for reinstatement in the jobs they left 
when drafted as they had during the war. Main pro- 
visions are: The individual must have left a job other 
than temporary; he must have received an honorable 
discharge; and he must apply for reinstatement 
within 90 days after discharge. In addition, if disabled 
to the extent that he cannot perform the duties of his 
old job, he must be given one of like seniority status 
and pay, or the nearest approximation thereto that 
is possible. 

The time limitation for employment rights is 3 
years; if the enlistment or service period is volun- 
tarily extended beyond 3 years, reemployment rights 
are lost. Reserve officers (and enlisted reservists) are 
covered by the reemployment provisions regardless 
of whether they go on active duty with or without 
their own consent, up to the 3-year period. 

It is probable that the reemployment provisions do 
not apply to reserve personnel for short periods of 
training, as for normal 2-week summer training 
periods. This appears to be a defect in the law which 
should be corrected, since the selective service act 
requires that a man, after he has served his induction 
period, must maintain his status in the reserves for a 
period of years. This wal be of mounting importance, 
because the number of people in the reserve will 
increase materially and may reach the point where 
summer training will require extensive cooperation 
on the part of employers and of the armed forces in 
scheduling training periods. 

The statements above do not take account of the 
problems of deferment of scientific personnel, in- 
cluding students in engineering schools. Our stand 
on that is very simple: We do not think that Selective 
Service is qualified to handle this matter. It should 
be referred to the National Security Resources Board 
or other agency with adequate facilities for deter- 
mining national needs for professional personnel. 
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THERE WAS WATER FOR EVERYTHING 
... but only a trickle for power 


In 1948 one of the largest power plants in the 
East was faced with a serious lack of water for 


hydro-electric power purposes. 


They knew they had to prevent a power shortage 
... $0 they decided to install a Diesel generating 
unit just as quickly as possible. Officials of this 
utility company contacted our Superior Engine 


Division and told them about their problem. 


In just 72 days from the time the order was placed, 
Superior had delivered and helped complete the 


installation of a 1000 KW generator unit, powered 


AT 
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by an 8 cylinder, 1440 hp. turbo-charged Supe- 
rior Diesel. This installation proved so successful 


that recently they ordered another Superior. 


Yes, you can depend on our Superior Engine 
Division for outstanding service whenever it is 
needed. And you can be sure that Superior Diesels 
will provide an equally dependable source of 
power. We would appreciate an opportunity of 


showing you the advantages they offer. 


THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 
Plant and General Sales Office: Springfield, Ohio 


DIESEL 


When you need special information—consult the READERS’ SERVICE DEPT. on poges 93-97 
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VERTICAL TURBINE 
PUMPS 


Layne Vertical Turbine Pumps 
are available in sizes from 40 to 
16,000 gallons of water per 
minute. These pumps, as a rule, 
can be installed in wells already 
drilled, thus gaining higher pro- 
duction without heavy expendi- 
tures. Write for pump catalog. 


AFFILIATED COMPANIES—Layne-Arkansas Co., Stuttgart, Ark. 
x& Layne-Atiantic Co., Norfolk, Va. * Layne-Central Co., memphis, 
Tenn. %& Layne-Northern Co., Mishawaka Ind. * Layne-Louisiana 
Co., Lake Charles, La. % Louisiana Well Co., Monroe, La. % Layne- 
New York Co., New York City * Layne-Northwest Co., Milwaukee, 





OR 


LITTLE 


They All Have the 
Same Layne Quality 











Lome has constantly maintained the highest qual- 


ity of materials and finest precision manufacturing in all of their 
Well Water System installations. The smallest are just as substan- 
tial in construction and as high in efficiency of operation and 
always produce proportionately as much water as the biggest. 
This fact has been proven time and again to the complete satis- 


faction of hundreds of owners. 


When Layne builds a Well Water System, 
more than fine casing, impellers, shafting, 
motors and skillful manufacturing are used. 
Layne’s reputation extending back over near- 
ly three-quarter's of a century as the world's 
most capable well water developers is in- 
cluded. This means that no installation will be 
delivered until it has been thoroughly tested 
and found satisfactory. 


All Layne Well Water Systems are equip- 
ped with the famous high efficiency Layne 
Vertical Turbine Pumps. These pumps are 
designed and manufactured exclusively in 
Layne's own plant where every detail of their 
construction and assembling is under the 
supervision of engineers. They enjoy a world- 
wide reputation of having more good fea 
tures, better operating records, longer life 
and higher production than any other made. 


Executives, superintendents and owners are invited to make in- 
quiries and to obtain catalogs about Layne’s complete service which 
includes surveys, water strata explorations, well drilling, pump in- 
stallations, ete. for a complete, thoroughly tested and in operation 
Well Water System. No obligation. Address LAYNE & BOWLER, INC., 


General Offices, Memphis 8, Tenn, 











WELL WATER SYSTEMS 














Wis. *& Layne-Ohio Co., 
attle, Wash. *% Layne-Texas Co., Houston, Tex. & Layne-Western Co, 
Kansas City, Mo. % Layne Minnesota Co., Minneapolis, Minn. ® In- 
ternational Water Corp., Pittsburgh, Pa. & International Water Supply, 
Ltd., London, Ont. * Layne-Hispano Americana, S.A.. Mexico, Sr 


Columbus, Ohio *% Layne-Pacific, Inc., Se- 
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Here is a rubber tired automotive shovel 
that is equally at home in excavation work; 
in stockpiling, loading or on the road. It 
is the most compact and maneuverable, 
one-man-operated, rubber tired automo- 
tive shovel and loader available. It is the 
only machine built with simultaneous but 
independent hydraulic crowd and hoist ac- 
tion. Variable crowd action at any dipper 
position means it can dig lower—I5 inches 
below grade. Exclusive hoisting action 





959 DEMPSTER BLDG. 


When you need special information—consult the READERS’ SERVICE DEPT. on poges 93-97 
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HERE IS BIG SHOVEL PERFORMANCE 
IN A SMALL MOBILE UNIT 











means it can dig higher—digs out a 15 
ft. bank. Extraordinary dumping height 
and reach means easier loading, even dis- 
tribution of load in the largest of trucks. 
Dempster-Diggster buckets are easily inter- 
changeable. For digging, a | cu. yd. 
(heaped) bucket with hardened steel teeth 
is used. For loading stockpile 
buckets are available in |'/4, 1'/2 and 2 cu. 
yd. capacities. Hoisting, Crowding, Steer- 
ing and Braking are all 100% hydraulic. 


work, 


Lorge photo above shows close-up of 
Dempster-Diggster with 2 cu yd. stockpile 
bucket loaded. At right, top: Loading 
crushed stone. Center: Diggster dumps 
crushed stone into truck. Right, bottom: 
Digging out a high bank. 


Write today for complete information. 


KNOXVILLE 17, TENN. 


THE AUTOMOTIVE 
HYDRA-SHOVEL THAT- 


* Shovels and Loads 


any type material 


* Digs solid earth 


15 ft. above and 
15 in. below grade 
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Worthington Gas- Diesel Engine. Pays For Itself Fast, 
By Cutting City’s Power Costs 


In March, 1948, the Municipal 
Power Plant of Lafayette, La., in- 
stalled this Worthington Engirte 
a Type SEHPG, Twin-Six, Super 
charged Gas-Diesel. Supplementing 
previously installed Oil-Diesel equip- 
ment of various makes and sizes, the 
new Worthington has won unqual- 
ified praise for outstanding economy 
and dependability. Chief Engineer 
R. P. Hebert states: 

“Cost of generating power with our 
Worthington Gas- Diesel is 2'2 mils per 
kw-hour. Our Oil-Diesel fuel cost is 9 mils 


per kw-hour.We are saving about $5,000 


| 4 month and figure the installation will 


pay for itself in about three years. 
“Next to low fuel costs, as compared to 


the other units, the most remarkable fea 


hp. 





Diesel engines, 

2,640 hp . ... gas engines, 
175 to 1,720 hp .. . dual 
fuel engines, 225 to 2,640 


ture of our Worthington Gas-Diesel ts its 
low lube oil consumption. Estimates were 
4,000 bhp per hr for each gallon of lube 
oil. Actually, we 
around 10,000 bhp per gallon. 


have been getting 


“Maintenance cost on the Worthington 
has been low during steady operation.”’ 
Prime Movers... 
And Prime Savers 


Worthington Diesels cover the en- 








WORTHINGTON-BUILT AUXILIARIES 


150 to. 





Balanced Angle Oil 
Compressors Transfer Pumps 


i 
ZASU IIIs 





tire range of municipal and industrial 
applications .. . It will pay you to 
get further facts on how they can 
meet your own particular require 
ments with the cost-saving, trouble 
free performance that proves there’ s 
more worth in Worthington 

Write, stating your problems, to 
Worthington Pump and Machinery Cor 
poration, Engine Division, Buffalo, 
New York. 
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Cooling Water 
Circulating Pumps 
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TODAY’S FILTER PLANTS 
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use vitri hel clay 
filter bottom blocks 





Designed by: Hayden, Harding & Buchanan, Boston, Moss. 
Contractor: Monroe-Langstroth, No. Attleboro, Mass. 


8 CARTER Distributors Installed at Big, New Worcester Sewage Plant 


A striking example of modern design is the new sewage 
treatment plant at Worcester, Mass.—one of the largest 


in the world. It was no small tribute to the engineering 


skill of the Ralph B. Carter Company when Worcester installed 
in its plant 8 CARTER reaction type rotary distributor units, 


each 176’ in diameter. Maximum capacity of each unit 
shown above is 3,000 GPM. 


CARTER reaction type distributors like these have a long 
record of successful use. 


Naturally the filters at Worcester have modern type 


underdrain systems, built for life-time, trouble-free service 
of vitrified clay filter bottom blocks. Made by members of 
the Trickling Filter Floor Institute, these specially designed 
blocks are of the highest quality. They come with standard 
fittings for use in any trickling filter. Ask any of the 
following members for full information. 


BOWERSTON SHALE CO. 
Bowerston, Ohio 


TEXAS VITRIFIED PIPE CO. 
Mineral Wells, Texas 


W. S. DICKEY CLAY MFG. CO. 


KansdqiCity 6, Mo. 


AYER-McCAREL-REAGAN CLAY CO. 
Brazil, Ind. 


NATIONAL FIREPROOFING CORP. 
Pittsburgh 12, Pa. 


POMONA TERRA-COTTA CO. 
Pomona, N. C. 





Check | . 
these << 
special 
advantages: Dickey 
LB 
eae 
<< SS" EASY TO LAY 
Se un ~=Ss« RESIST ACIDS 
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TRICKLING FILTER 
FLOOR INSTITUTE 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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e Flushes streets clean under controllable pressure e Parks departments use the Master Flusher for 
from four adjustable jets... gives curb-to-curb spraying flowerbeds, shrubs and trees. 


LAY cleaning. (Centre, above.) 





Powerful hose spray for insect control on refuse 


‘ “ dumps, etc. (right, above). 
e Can be used as a sprinkler to dampen down dust P 8 


Bee. ta ‘ e The rugged SICARD Master Flusher is fitted with 
_ on unpaved roadways or playgrounds. a tank of 2,000 gallons capacity, refillable in four 
OG e Ample water capacity and hose connections for minutes at any hydrant. In winter the SI¢ ARD 
flushing subways. (Left, above). Master Flusher unit can be replaced with a 
IME ae : : Fae SICARD “Snow Master” unit, or fitted with an 
e Equipped for use as pumping unit as an auxiliary underbody scraper and snowplow, to provide 

to other fire department equipment. year ‘round usefulness. 


MANUFACTURERS OF THE SICARD "'SNOW MASTER”’, 
SICARD "‘SANIVAN’’, SICARD HEAVY DUTY TRUCKS, 
ik AND THE NEW SICARD "‘SNOW MASTER JUNIOR’ 








TE SICARD INDUSTRIES, INC. e 753 WEST MAIN ST., WATERTOWN, N. Y. 
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Mechanically Stoked 


Refuse Incinerators 


CHOSEN BY AN EVER 
INCREASING NUMBER 
OF PROGRESSIVE 
CITIES 


Write for Bulletin 217 


NICHOLS ENGINEERING & RESEARCH CORPORATION 


70 Pine St. New York 5, N.Y. © 40S. Los Robles Ave. Pasadena, Calif. « 1477 Sherbrooke St. West, Montreal 25, Canada 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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ae Faster Haul Cycles 


Fits bore Protth (2 Your Pocket 


1 Because the Heiliner’s super-axle, with its overall gear 
is sdinee to coup $0 scien, reduction of 153 to 1, provides a low-torque drive that gets 


Your operator can turn the 39-foot 
unit in a 22-foot radius. No physi- 


cl efit is required — the Hyare every bit of power out of the new 200-hp Cummins Diesel. 


Steer s all the work. 


mers eat maintenance, down time ont wie 2 ~Because Heil’s patented, positive Hydro-Steer prevents nosing, 
shafts and the wheel drive-gears are fully oc- 


ey} -y 4 snaking, or jack-knifing—lets your operator run at highest 
; to pull the wheels. “ i 
! possible speeds, make more round trips. 













You can count on larger earthmoving profits, when you 
have these and many other Heiliner features working 
for you. Send for complete information about the 
Heiliner and the complete line of Heil earthmoving 


equipment. Check the coupon and mail it today. 
The Heiliner's ca- 
4 power -control 
unit gives you | 
life and low-cost pon 
Gtion. The smooth-operat- 
ing brakes and cushioned 
clutch action eliminate jerks 
and shocks—reduce wear on 
the cables. The large drums run 
cool. Finger -tip control gives 
your op fast, t action. 


R104-A_ 


va tlath eo. 











THE HEIL CO. 
Dept. 4459, 3044 W. Montano Street, Milwaukee 1, Wisconsin 


Please send me a Bulletin describing all the many advan- 
tages of the amazing Heiliner. 
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SHAPES, 

SO 

OR SPECIAL, 

ARE EASILY MADE 

FROM HELTZEL STEEL FORMS 


HELTZEL 








STEEL FORM & IRON CO. 


WARREN, OHIO - U.S.A 
a . . . 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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THE “HOBO” 
FUND 

Receipt is acknowledged of your 
letter of March 22 enclosing a check 
for the article “High Costs Seriously 
Retard Highway Building Program” 
which appeared in your March issue. 
Our engineers do not accept personal 
reimbursement for an article of this 
nature. After considerable thought 
we have decided you might appreci- 
ate having your check put to good 
use and we have therefore placed it 
in our “HOBO FUND” (Highway Of- 
fice Benevolent Organization). This 
fund takes care of weddings, sick- 
ness, funerals and other calamities. 

You therefore have the thanks of 
all our employees from the mimeo- 
graph room in the basement through 
the stenographers, typists and engi- 
neers, clear to the front office. 

Richard H. Wilson, 
Ass’t State Hwy. Engr., 
California Division of Highways 


(Ed. Note: We hope to be able to contribute 
still more in the future to the HOBO FUND, 
but the girls in this office want to know how 
come weddings are included in that word 
“calamities.” ) 


WE HOPE 
so 


In going over my volumes of PUBLIC 
Works, I came across a splendid article 
on retaining wall design, and another 
on small dams. Do you have other such 
articles of interest to my design depart- 
ment? I have saved many other help- 
ful articles, such as design on small 
sewage works. The boys in the office 
appreciate your publication. 

ASHLEY Q. ROBINSON, 
City Engineer, 
Newton Centre, Mass 


(Ed. Note: These were among the numerous 
“complete” articles that have been published 
in PUBLIC WORKS in late years. We try to have 
two or three of these each year. Recent such 
articles had to do with the design of sewers, 
design of small sewage treatment plants, low 
cost road construction, and operation of water 
treatment plants. Within the next few months, 
we will have one on storm sewer design.) 


BOOK REVIEWS 


ENGINEERING THE 
NEW AGE 

This is a book that is difficult for the 
literal-minded engineer to evaluate, but 
most of us will find it interesting. For 
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Paving Engineers can take a tip on 


TEMPERATURE EXTREMES 


A hundred degree drop in four hours! Yet the desert 
nomad is comfortable without a change of clothes. His 
burnoose (that long, cape-like headdress) protects him 
under the burning heat of desert noon and the chill 
winds of desert night. 

One dress for two extremes. 

Do the same for concrete pavement. Choose one 
joint-sealing compound that protects at both extremes. 
Choose Flintseal.* 

You get all-’round, all-weather protection with this 


at 


HOT-POURED 


JOINT-SEALING COMPOUND 


A view of a trailer-mounted heating 
device and special pouring pots on 
large concrete-paved airport. 









modern, rubber-bearing thermoplastic. Joint sealing 
that cuts maintenance costs to the bone because Flint- 
seal lasts and lasts. Surety for a really big investment 
of public funds. 

And Flintseal’s quick and easy to use. Special equip- 
ment is now available for controlled heating and fast, 
efficient pouring. 

You get more for your money with Flintseal. Four 
important advantages make this modern joint-sealing 
compound more efficient than ordinary fillers. 


1. Seals joints effectively against infiltra- 
tion of moisture and other foreign matter. 


2. Adheres firmly to concrete . . . without 
use of primers . . . extensible and compres- 
sible through repeated cycles of expansion 
and contraction of concrete slabs. 


3. Maintains resilience .. . does not become 
brittle and crack in coldest weather, nor 
will it flow in hottest weather. 


4. Can be melted and applied quickly and 
economically. Cools rapidly for early open- 
ing to traffic. 


*REG. U. 6. PAT. OFF 























Here’s what happens when pavement joints are 
not properly sealed against water infiltration 
to the subgrade. 


For full details and application data on 


“F.Qg™ THE FLINTKOTE COMPANY 
J finoustmiat| | 30 Rockefeller Plaza, New York 20, N.Y. 


PRODUCTS 
—— 


ATLANTA - BOSTON + CHICAGO HEIGHTS 
DETROIT - LOS ANGELES - NEW ORLEANS 
WASHINGTON - TORONTO - MONTREAL 


When writing, we will appreciate your mentioning PUBLIC WORKS 








R-C Rotary Blower, 


type RCD, capacity 
6,200 CFM. 





If you are in doubt about whether Centrifugal or Rotary Posi- 
tive units will do the best job of handling gas or air on any 
specific application, you can obtain an unbiased answer from 
R-C dual-ability. 

Because we build both types, in wide ranges of sizes and 
designs, we can make sound comparisons and can recommend 
without prejudice the units whose capacities, pressures, drives 
and other characteristics deliver the best performance. 

Only Roots-Connersville gives you this dual choice. It comes 
from 95 years of designing and building gas and air handling 
equipment, exclusively. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 
905 Poplar Ave., Connersville, Indiana 


RooTs-(ONNERSVILLE 


BLOWERS + EXHAUSTERS » BOOSTERS - LIQUID AND VACUUM PUMPS » METERS - INERT GAS GENERATORS 


* * ONE OF THE DRESSER INDUSTRIES * * 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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instance, there was the way Hercules 
handled his sanitary engineering job 
of cleaning the stables, which job, it 
will be recalled, contained a ‘‘time-ig. 
the-essence’’ clause. The engineering 
projects of the Egyptians are covered 
briefly and interestingly. And so on, 
up to modern times, we find an interegt. 
ing running account of much envy ineer- 
ing. “Creating the Cities Anew” and 
“Learning How" are the concluding 
chapters. By John J. O'Neill. 314 pp. 
$3.50. Ives Washburn, Inc., 29 West 
57th St., New York 19, N. Y. 


SUBSURFACE SEWAGE 
DISPOSAL 

This publication is Bulletin No. 23, 
issued by the Engineering Experiment 
Station of the University of Florida. 
The text was prepared by John E. 
Kiker, Jr., Associate Professor of Pub- 
lic Health Engineering, formerly dis- 
trict engineer of the New York State 
Department of Health and Major in the 
Sanitary Corps. While the text is de- 
voted primarily to Florida conditions, 
the data in it are applicable anywhere. 
Prof. Kiker has developed the informa- 
tion on soil percolation so that it can be 
applied more easily and accurately, and 
he has given clear and usable methods 
of procedure in design. While mueh of 
the text is devoted to subsurface dis- 
posal problems, the design of the house 
sewer and the location and design of 
the septic tank are also considered. We 
think this is one of the best texts yet 
available on this subject. We believe 
that it can be obtained by writing to 
the author at the University of Florida, 
Gainesville, Fla. 


DESIGN OF 
STEEL BUILDINGS 

This is the 3rd edition of this book 
by Harold D. Hauf and Henry A. Pfis- 
terer. Material in previous editions on 
welding has been expanded to an entire 
chapter. Chapter X is a step-by-step pro- 
cedure in the design of the structural 
framework for a small business build- 
ing and includes the development of a 
set of werking drawings. Chapter head- 
ings include: Riveted Connections ; Plate 
Girders; Columns and Struts, Roof 
Trusses; and Wind Stresses. 280 pp., 
139 figures. $5. John Wiley & Sons, 
Inc., 440 Fourth Ave., N. Y. 


LIME IN TREAT- 
MENT PROCESSES 

This is a compilation of data on the 
principal methods of lime feeding 
and types of feeders, slakers, hop- 
pers, solution pots, etc., presenting 
the advantages and disadvantages 
of each. Information is also given on 
the most efficient methods of feed- 
ing lime in dry or slurry form. Con- 
siderable information is included on 
the chemistry of lime. The author is 
Dr. Willem Rudolfs and the booklet 
of 71 pages is published by National 
Lime Ass’n, Washington 5, D. C. One 
copy free on request; additional 
copies 50¢. 
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CONTRACTOR FINDS COUPLINGS SOLVE 
UNDERGROUND OBSTACLE PROBLEM 


Here’s what the contractor, C. Reppucci and Sons, Inc., Boston, had 
to say about the new 36” steel water line laid in Somerville, Mass. oe a 
. . 4 Partial list of Cities 
“Ty , 4 tlities suc dectri ° 
We encountered many underground utilities such as electric using Dresser-Coupled 
le, c its, water, sewer ¢ zas_ pipes. Dresse , 
and telephone conduits, u ater, sewer ind gas pip Dr ser eat eater thee 
Couplings made it possible to join the new line speedily and with ai 
a ° he, -" ston Mass. 
a minimum of disturbance to existing underground structures. Newark N. J. 
. ° ° . Springfield Mass. 
Down the main street of a city or out in the country, easier-to- ee no 
- / Cleveland Ohio 
handle steel pipe joined with “flexible-tight” Dresser Couplings Kansas City Mo. 
cas ae = . , , : Portland Ore. 
pays dividends in increased efficiency in laying and in lower main- Ooklond Calif 
tenance costs for the life of your line. The flexibility of Dresser Sovannah Ga. 
. ‘ ; eee: oe — ae i ; Jersey City N. J. 
Couplings permits you to lay bends with straight pipe lengths. Egremee N.Y 
You can duck around, go over or under most underground obstacles Milwaukee Wise 
. ¥ _ oi. 4 aaae . . Philadelphia Pa. 
without making up costly specials. You save also on swifter job then NM. 
completion. And you cut “Allowable Leakage” to nil, getting the Chicago MM. 
full value of designed capacit Pte — 
ull value of designed capacity. Bowel Mich 
lake a tip from this contractor, and specify a Dresser-Coupled Harrisburg Po. 
. ° os _— . New York. . N.Y 
steel line—for simplicity, for dependability, and for long, trouble- 
free service. Write today for the new “Report of Steel Water Lines”. 























e xIBLE-Tig 


DRESSER 9 coug@}ees 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pa. (One of the Dresser Industries) —In Texas: 1121 Rothwell St., Houston 
—In Canada: Dresser Mfg. Co., Ltd., 629 A Jelaide St., W., Toronto, Ont.—Sales Offices: New York, Chicago, Houston, San Francisco 
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Engineering Facts about 
Johns-Manville TRANSITE* PRESSURE PIPE 
Resistance to Corrosion 


... an index of long life . 


Ability to withstand corrosion is 
the most important single meas- 
ure of the durability or life ex- 
pectancy of an underground water 
pipe material. Two factors—both 
inherent in the pipe itself—con- 
tribute to Transite’s exceptional 
ability to resist corrosion. These 
are: 


1. The inherently corrosion- 
resistant materials of which 
Transite is made. 


2. The specially developed 
manufacturing process — em- 
ployed exclusively by Johns- 
Manville—which imparts a 
high degree of chemical stabil- 
ity to the finished product. 


In the manufacture of Transite 
Pipe, the three basic ingredients, 
asbestos fibres, cement and silica 





A load of Transite Pipe about to enter the steam curing tanks. This step in the 
Johns-Manville manufacturing process contributes substantially to the corro- 


sion resistance of the finished pipe—and, therefore, to its long service life. 





Transite Pipe was first used by this large west coast city 
in 1933. Its exceptional corrosion resistance—an index of 
long life—has already made it possible for Transite 
to outlive other pipe several times over. 


—all basically corrosion-resistant by nature—are 
consolidated under tremendous pressure to form 
a pipe wall of dense, uniform, homogeneous 
structure. After forming, the pipe is subjected 
to a special steam curing process. 


It is in this steam curing stage that so much is 
contributed to the stability and structural integ- 
rity of the pipe. Here under the action of pressure 
steam, Transite assumes a new chemical identity. 
The silica unites chemically with the free lime 
ordinarily associated with cement products and 
converts it into highly stable calcium silicates. 
As a result of this process, the cured pipe is 
unusually resistant to corrosive attack through- 
out its entire structure. 


*Transite is Johns-Manville’s registered trade mark for its asbestos-cement pipe and other products. 





When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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This intrinsic resistance to corrosion has been sub- 
stantiated by numerous Transite installations. Some 
of these have been exposed to highly aggressive soils, 
both alkalire and acid, for many years. Many are 
now serving as replacements under conditions so de- 
structive that the useful life of the pipe materials 
previously used had been seriously curtailed. 





Transite Pipe was installed in this Texas city ten years ago to replace 
another pipe material that had been destroyed by soil corrosion 
in 7 years. The Transite mains are still on the job today with a 
long useful life ahead of them. 


In one such installation, a Transite main installed 
during 1932 in an extremely corrosive soil was re- 
cently made the subject of careful study to de- 
termine its condition. Sections of the pipe, including 
couplings, were dug up and shipped to the factory 
for test. There was no evidence of deterioration. 
Pipe and couplings readily withstood the original 
factory pressure test, equivalent to four times the 
normal working pressure of the line. 





Like thousands of other communities, this West Virginia city 
selected Transite Pipe because it promised assurance of maximum 
life. Today, after 14 years of service, the first installation of 
Transite has already fulfilled this promise by outlasting the pipe 
material previously used. 


Certain types of industrial service provide an even 
more severe “proving ground” for the life expectancy 


For further details about Transite Pressure Pipe, write Johns-Manville, Box 290, New York 16, N. Y. 





of pipe materials, and here, too, Transite Pipe has 
demonstrated exceptional corrosion resistance. Coal 
mine service is a typical example. Here acid mine 
waters are frequently so corrosive that they have 
destroyed ordinary pipe materials in a matter of a 
few months or years. Yet Transite Pipe has handled 
these same waters under working pressure up to 
150 Ibs. for periods from 10 to 15 years with little, 
if any, indication of deterioration. 





Corrosive soil conditions were so severe at this location in a 
prominent New England city that the life of the pipe material 
formerly used was only |5 years. Transite Pipe, put in as a re- 
placement in 1934, continues to give the same efficient, depend- 
able service as the day it was installed. 


To evaluate the ability of pipe materials to with- 
stand soil corrosion, the National Bureau of Stand- 
ards has conducted an extensive series of field tests. 
These studies are based on examination of hundreds 
of pipe samples periodically removed from severely 
corrosive soils. In these and similar tests, Transite 
Pipe has consistently demonstrated its superior re- 





Transite’s ability to provide long-term, dependable service is well 
illustrated by its performance in coal mines, where it consistently 
outlasts other pipe materials in carrying corrosive mine drainage 
waters. The 36” Transite line shown above has been conveying 
acid mine waters for |5 years. 


sistance to soil corrosion, confirming the long life 
expectancy which this asbestos-cement pipe has evi- 
denced in thousands of water works installations. 


JOHNS MANVIL 


PrROoOoUCT 
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570 LEXINGTON AVE., NEW YORK 22, N. Y. 


ATLANTA * TORONTO «+ CHICAGO 
DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 

SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22,N. Y. 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services and Equipment Are Also 
Available Through Associated Companies and Rep- 
resentatives in the Principal Cities of the World. 
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Controls Reservoir Growths 


QUATIC growths, in the fall of 
1947, covered approximately 
700 acres of the 2,400-acre Sheldon 
Reservoir, Houston, Texas, and were 
very numerous in the _ 12.3-mile 
earthen canal connecting the reser- 
voir and the Channel Pumping 
Plant on Clinton Drive. These 
growths had accumulated over a 
considerable length of time and had 
reduced the effective flow capacity 
in the canal from 40 mgd to 25 mgd. 
The Sanitary Engineer of the Water 
Division, Clyde R. Harvill, under- 
took the control and elimination of 
these growths. 
The following information on 
methods and results are as reported 
by Mr. Harvill. 


Methods and Cost of Treatment 
As a first step, the growths were 
identified by Dr. Edgar C. Tullis of 
the Bureau of Plant Imdustry, De- 
partment of Agriculture, Beaumont 


A number of weed killers and 
various methods of weed killing 
were investigated, and all available 
authorities on the subject of plant 
eradication were consulted before 
remedial measures were’ under- 
taken. It was decided that the 
chemical 2,4-dichlorophenoxyacetic 
acid, or 2,4-D, offered the most ef- 
ficient means of eliminating the 
growths. Therefore, in the latter 
part of September, 1947, the reser- 
voir was sprayed by plane with the 
triethanolamine salt of 2,4-D in 
aqueous solution. The dosage used 
was 1 lb. of the acid per acre, or 
1 quart of the triethanolamine salt 
(which is 40% 2,4-D acid and 
weighs 10 lbs./gallon) in sufficient 
water to cover an acre. For plane 
spraying 15 gallons of liquid were 
used per acre, and for hand spraying 
200 gallons of liquid per acre. 





See list of plants on page 24 
23 


The results of the plane spraying 
were most gratifying in that ap 
proximately 80% effective kill of 
the surface and emergent plants 
was observed in less than a month 
The cost of this work, including 
plane service was $2.99 per acre 
The canal was hand sprayed wit 
about 50% effective kill. Later it 
was sprayed by plane with results 
similar to those obtained in the 
reservoir. In contacting other users 
of chemical weed killers, we found 
that they also obtained better re 
sults by using planes than by hand 
method application 


Conditions in 1948 


In the spring of 1948, new growths 
were observed in the north end of 
the reservoir in an area which had 
received no 2,4-D treatment in 1947 
The predominant growths encoun 
tered were Water Lily, Water 
Shield, Water Primrose, and Cattail 








24 


This area was sprayed by plane 
with an aqueous solution of 2,4-D, 
applied at the same rate of 1 lb. of 
acid per acre, at a cost of $3.50 per 
acre. The increase in cost over the 
1947 figure was occasioned by the 
increased distance of the landing 
field from the reservoir, and conse- 
quent increased cost of plane serv- 
ice. Final evaluation of the results 
from this application of 2,4-D was 
practically impossible due to reduc- 
tions in the water level in the reser- 
voir; however, observations indicate 
that 2,4-D is an effective killer of 
Water Primrose, Water Shield, and 
Water Lily. 


Submerged Plant Treatment 


In June, 1948, with the low water 
level in the reservoir, numerous areas 
of Pondweed, ordinarily a submerged 
plant, were observed growing on the 
surface of the water. This condition 
afforded our first opportunity to treat 
this type of growth with 2,4-D, and 
on June 21st, 350 gallons of 2,4-D in 
diesel oil were plane sprayed on the 
Pondweed areas. This treatment ap- 
pears to have halted the further 
spread of these plants but additional 
treatments will be required to kill 
this plant, which has an almost im- 
penetrable waxy leaf surface. 

Results indicate that Arrowhead, 
Sedge, Pond Lily, Water Lily, Water 
Shield, and Water Plantain are killed 
by 2,4-D. Cattail is more resistant to 
2,4-D than any plants yet encoun- 
tered. In June, about 15 experimental 
areas of Cattail were hand sprayed 
with various weed killers and com- 
binations of weed killers to deter- 
mine the most efficient method of 
controlling them. To date, Dow Con- 
tact Herbicide, followed by an ester 
preparation of 2,4-D on the young 
regrowth, shows the most promise of 
killing Cattail. 


Summary of Results 


In summary, our results with 2,4-D 
indicate that it is a satisfactory agent 
for the control of aquatic growths. 
Excellent effects over a large area of 
water were obtained at a reasonable 
cost. As was to be expected, some 
plants are more resistant to 2,4-D 
than other plants; some plants re- 





quire the use of a “carrying agent,” 
such as oil, to provide adequate time 
for 2,4-D to react; some plants can 
be killed with 2,4-D at one season of 
the year but are resistant at other 
seasons of the year; in general, the 
younger the growth, the more easily 
it is killed. It is anticipated that 
our future control measures will be 
largely concerned with treating the 
growths which have not been killed 
by the triethanolamine salt of 2,4-D 
to date. 

The field of chemical weed killers 
is relatively new and a number of 
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not to the open water surface, and 
the final dilution of oil and water was 
so great that no oil slicks could be 
observed 4 hours after the applica- 
tion. 

The water to which 2,4-D has 
been applied is a raw water sup- 
ply developed for irrigation and 
industrial purposes, and does not 
serve as a drinking water supply. 
It was thought that the applications 
of 2,4-D might alter the chemical o: 
physical characteristics of the water, 
but analyses run at regular intervals 
following each treatment with 2,4-D, 





LIST OF PLANTS 


The following plants were present in greatest abundance: 





Cattail 
Pond Lily or 


Emergent Egyptian Lotus 
Plants Water Plantain 
| Arrowhead 
| Sedge 





Surface 
Plants 


f Water Lily 
| Water Shield 


Submerged { Pondweed 
‘Plants Stonewort 








products show promise of killing 
plants which are 2,4-D resistant. We 
are, through the cooperation of Dr. 
Tullis and the Dow Chemical Com- 
pany, presently investigating several 
new herbicides, and the results thus 
far indicate that complete control of 
aquatic growths by chemical meth- 
ods is entirely possible. 


No Effect on Fish Life 


The limit of toxicity of 2,4-D has 
not been determined. The dosage of 
1 lb. of the acid per acre is consid- 
ered the optimum dosage and no 
toxic effects to fish or livestock have 
been observed. Sheldon Reservoir is 
a popular fishing area, and close ob- 
servations of the possible toxic effect 
of 2,4-D to fish have been maintained 
following all applications of the 
herbicide. On the one occasion when 
diesel oil was used as a carrying 
agent, no adverse effect to fish was 
demonstrated. However, it should be 
noted, that the oil compound was ap- 
plied only to the areas of Pondweed, 


showed no appreciable increase in 
the color or turbidity and no alter- 
ation in the chemical composition of 
the water. 


Tests with Esteron 245 

Tests were made with Esteron 245, 
or G-732, and the initial application 
was made in April, 1948. An aqueous 
solution of 245 was sprayed over an 
area of about 1,500 sq. ft. containing 
cattail, sedge, rush, briars and alli- 
gator grass. The rate of application 
was 1 lb. of acid to the acre. Also, 245 
with diesel oil as the carrying agent 
was applied to areas of water shield, 
water lily and cattail. 

The results obtained from 245 com- 
pared favorably with those obtained 
with 2,4-D. Both products appear to 
be satisfactory agents for the elimi- 
nation of the majority of aquatic 
growths, but 245 appears to give su- 
perior results on _ briars. Neither 


agent, in the concentrations used, 
has been effective in preventing the 
regrowth of cattail. 





PUBL 


Bite 


all 

age 
the 
all 

not 
soft 
whi 





, and 
r was 
ld be 
dlica- 


) has 
Sup- 
and 
5 «not 
ipply 
ations 
-al o7 
vater, 
rvals 
,4-D, 





ise in 
alte - 
lion ol 


»coOmM- 
tained 
ear to 
elimi- 


quatic 


used, 
ig the 


ae 













PUBLIC WORKS for 











May, 1949 


HOW 
TO 
BUILD 





@ CONSTRUCTION METHODS for this type of surface treatment are de- 
scribed in this article. Note wide shoulders and good alignment. 


BETTER BITUMINOUS PAVEMENTS 


Through better design plus sound standards of 
construction and maintenance. 


T. V. FAHNESTOCK 


Bituminous Engineer, North Carolina State 
Highway and Public Works Commission 


N THE design of bituminous. pave- 
| ments each year finds added em- 
phasis placed on the subgrade and 

ise course. This is proper, for the 
service value of the pavement de- 
pends to a far greater degree on the 
sundation upon which it is placed 
ian the actual design of the pave 
ent itself. 

A fact that is frequently over- 
looked is that the design of the 
pavement for rural 
vith the location and drainage sur- 

ey. A soil survey of the area in 
which the road is to be 


I 
+ 
U 


roads begins 


located, 
f made by an experienced soils en- 
gineer, will not only be of assistance 
locating the road, but will pay 
dividends all the way through 


The Necessity for Adequate 
Drainage 

Adequate drainage is a must in 
all road construction and the drain- 
age should be provided ahead of 
the grading. This is stipulated in 
all specifications, but often it does 
not receive the proper attention and 
soft places develop in the grade 
Which either delay the placing of 


the pavement or result in subse 
quent failures. 

In laying the grade line for bitu 
minous pavements, flat grades in 
cut sections should be avoided where 
possible; and a break from a steep 
to a flat grade is especially unde 
sirable. Where such grades are ne 
cessary, the roadway ditches can be 
constructed to a 
from the grade of the center line 
and be provided with sufficient fall 
to be self cleaning. Even the best 
maintenance crews are not able to 
keep a road properly drained at all 
times without the help of the de 
signing engineer. 


grade, varying 


Soil Examinations to Help in 
Pavement Design 

During grading operations, under- 
ground sources of water are some 
times encountered which have not 
been detected when the drainage 
survey was made. In each case, the 
condition found should be studied 
in order that an adequate system 
of underdrains may be installed. 

Best results are obtained if the 
grading and drainage work is per- 
formed some time in advance of 
the placing of the base course and 
pavement. In any event the proper 
compaction of embankments is ne- 
cessary, and special attention is 


required to obtain this at grade 
points, neal 
pipe culverts. 


structures, and over 


When the grading and drainage 
have been completed, soil samples 
can be taken from the subgrade and 
tests made on these will be of help 
in determining the thickness of base 
and pavement to be used. If the 
pavement is designed before the 
road is graded, the designing en 
gineer must rely on the data 
tained from the original soil survey 


»b 


The importance of the more com 
plete data is obviou 

Unfortunately, there is no proved 
mathematical method of designing 
flexible pavements; therefore, de- 
signing engineers rely largely upon 
experience and judgment along 
with such other factors as soil tests 
yn the subgrade material, the ex 
pected volume and weight of traffic, 
climatic conditions and service rec- 
ords of similar roads. In this con- 
nection the reader’s attention is 
called to a bulletin printed early 
this year by the Highway Research 
Board called “Thickness of Flexible 
Pavements For Highway Loads.” 
This is one of the series of bulletins 
on current road problems. Actually 
it is a revision of Bulletin 8, ‘“War- 
time Road Problems.” This publica- 
tion presents a method of estimating 
the thickness of flexible pavements 
necessary for highway loads, and 
also reviews other important pro- 
cedures of design. 
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@ WIDENING a 16-ft. pavement preliminary to resurfacing with @ hot- 
mix sand asphalt, using a mechanical finishing machine. 


Bases and Sub-bases for 
Bituminous Pavements 

The types of bases now generally 
used under bituminous pavements 
include selected soil, soil cement, 
soil bituminous, gravel, stone, or a 
combination of these. The type used 
should be determined only after a 
thorough survey has been made of 
available local materials and con- 
sideration given to the factors enu- 
merated above. 

Another question which arises in 
connection with sub-base or base 
design is the width to which they 
should be placed. In some sections 
of the country and under certain 
climatic conditions, it may be de- 
sirable or even necessary for the 
base to extend through the shoul- 
ders. In the southeast this is not 
deemed necessary and the bases are 
constructed as a trench section to 
the same width as, or one foot wider 
than, the pavement. If desired, 
drains may be installed through im- 
pervious shoulders on the inside 
of curves and at the bottoms of 
vertical curves. In the opinion of the 
writer these are not necessary, the 
preferred procedure being to open 
a series of narrow trenches through 
the shoulders at any points where 
the base or subgrade becomes un- 
stable due to excess moisture. These 
trenches permit the wet area to dry 
and after the pavement has been 
placed, they are filled with impervi- 
ous material. The objection to the 
pervious drains is that clogged 
ditches or melting snow can force 
water back under the pavement. 

The data following show speci- 
fications including gradation, liquid 
limit, and plasticity index of sub- 
base material and two types of base 
material. 
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limit not greater than 40, when 
tested in accordance with AASHO 
T-89, T-90 and T-91. A tolerance of 
10% of aggregate retained on the 
l-inch sieve will be permitted pro- 
vided the maximum size does not 
exceed 1% inches. 

Type B material shall contain 
more than 40% of aggregate re- 
tained on the No. 10 sieve and shall 
conform to the following require- 
ments by weight: 








Sieve % Passing 
l-inch .. ‘iar sea 
No. 10 . .. 30-60 
No. 40... .. 20-45 
No. 200 . . 8-25 
The fraction passing the No. 200 


shall be less than % of the 


@ MECHANICAL FINISHING machine placing a hot-mix sand asphalt 
surfacing on an old pavement previously widened and leveled. 


Sub-base Course Material 
Specifications 


Materials for this work shall con- 
sist of Type A, B, or C materials 
as defined herein: 

Type A material shall not con- 
tain more than 40% of aggregate 
passing the l-inch and retained on 
the No. 10 sieve, and its soil mortar 
(material passing the No. 10 sieve) 
shall conform to the following 
weight grading requirements: 





Sieve % Passing 
ere eer. 100 
SE 2s vine oes eee 40-70 
EE che 6a bine etuse Rete 5-35 





The fraction passing the No. 200 
sieve shall be less than % of the 
fraction passing the No. 40 sieve. 
The material passing the No. 40 
sieve shall have a plasticity index 
not greater than 15 and a liquid 


fraction passing the No. 40 sieve. 
The material passing the No. 40 
sieve shall have a plasticity index 
not greater than 15 and a liquid 
limit not greater than 40, when 
tested in accordance with the meth- 
ods of the AASHO |T-89, T-90 and 
T-91. A tolerance of 10% of aggre- 
gate retained on the l-inch sieve 
will be permitted provided the max- 
imum size does not exceed 1% 
inches. 

Type C material shall meet the 
following requirements: 





Sieve % Passing 
a eer een 100 
Se enero: 40-100 
ere 5-35 





The material passing the No. 40 
sieve shall have a plasticity index 
not greater than 6 and a liquid 
limit not greater than 25, when 
tested in accordance with AASHO 
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7-89, T-90 and T-91. A tolerance of 
10% of aggregate retained on the 
l-inch ‘sieve will be permitted, pro- 
yided the maximum size does not 
exceed 1% inches. 


Soil Type Base Course 


Soil type base course shall be 
classified as Fine Aggregate Type, 
Case I, or Coarse Aggregate Type, 
Case II. The use of either type will 
be permitted unless otherwise speci- 
fed. Each type shall be as herein- 
after provided and shall comply 
with physical requirements as des- 
ignated below. The base course ma- 
terial shall be free from vegetable 
matter and lumps or balls of clay 
and shall meet the requirements 
for one of the gradings given below. 
using AASHO Methods T-11 and 
T-27. 

Case I. The Fine Aggregate Type 


| shall not contain more than 40% 





of aggregate passing the l-inch and 
retained on the No. 10 sieve, and 
its soil mortar (material passing 
the No. 10 sieve) shall conform to 
the following grading requirements 





Sieve % Passing 
No. 10 ... ci 
No. 40 . .40-70 
I aid sect ve eave . 5-35 





The fraction passing the No. 200 
sieve shall be less than % the 
fraction passing the No. 40 sieve 
The material passing the Na. 40 
sieve shall have a plasticity index 
not greater than 6 and a liquid limit 
not greater than 25, when tested in 
accordance with AASHO Methods 
T-89, T-90 and T-91. A tolerance 
of 10% of aggregate retained on 
the l-inch sieve will be permitted 


‘rovided the maximum size does 


ot exceed 14 inches. 

Case II. The Coarse Aggregate 
‘ype shall contain at least 40% of 
ggregate retained on the No. 10 
eve and shall conform to the fol- 
ving grading requirements: 





Sieve % Passing 
ae .100 
NIE fa. 5 Sri wrecerergsiere isleode 30-60 
eee ssepiateretkenn 20-45 
BUNGIE ai 50 Sis sasncien < carter 8-25 





The fraction passing the No. 200 
sieve shall be less than *% the frac- 
tion passing the No. 40 sieve. That 
passing the No. 40 sieve shall 
have a plasticity index not greater 
than 6 and a liqwid limit not greater 
than 25, when tested in accordance 
with Methods of the AASHO T-89, 
T-90 and T-91. A tolerance of 10% 
of aggregate retained on the 1l-inch 
sieve will be permitted provided the 
maximum size does not exceed 12 
inches. 


Traffic-Bound Macadam Base 
Course 





% Weight Passing 


Sieve Grading A Grading B 
2-inch 100 
1% inch 100 90-100 
1-inch 90-100 55-90 
ly inch 55-90 45-75 
No. 4 35-60 30-60 
No. 40 . 10-35 10-35 
No. 200 5-20 5-20 





Grading A material may be used 
for the entire thickness of the base 
course unless otherwise stipulated. 
Grading B material may be used 
for constructing the base course 





@ WIDENING and surfacing completed, the road is open to traffic. 
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with the exception of the top 3 
inches which shall always consist 
of Grading A material. 

The material retained on the No. 
4 sieve shall consist of clean, tough, 
durable pieces of aggregate which, 
when tested in accordance with 
AASHO. Method T-96, will show a 
loss not greater than 60%. Shales 
or shaly aggregate not approved by 
the Laboratory shall not be used. 

The material passing the No. 4 
sieve shall be known as “binder” 
and shall consist of screenings, sand 
and clay or other material of satis- 
factory binding value. The material 
passing the No. 40 sieve shall have 
a plasticity index not greater than 
6 and a liquid limit not greater than 
25, when tested in accordance with 
AASHO Methods T-89, T-90 and 
T-91. 


Construction Procedures for 
Bituminous Pavements 
The sub-base material is used di- 
rectly under some types of 
ment or in conjunction 
macadam bases. The 
thicknesses of bases 


pave- 
with the 
compacted 
used are as 
follows: 





Sub-Base 

Soil Type 
Macadam 

Soil Cement 

Soil Bituminous. . 


.3 to 6 inches 
4 to 12 inches 
4 to 10 inches 
5 to 6 inches 
3 to 6 inches 





For 
the 
is the 


bituminous surface courses, 
simplest and least expensive 
Single Surface Treatment 
This consists of a prime of medium- 
curing cut back asphalt or light tar 
at a rate of from 0.3 to 0.4 gallon 
per square yard. After the prime 
has cured, rapid-curing cut back 
asphalt, RC-2 or 3, is applied at a 
rate of 0.2 to 0.25 gallon per square 
yard and is covered with 10 to 12 
pounds of coarse stone 
screenings. The treatment may be 
used by traffic at once, but the 
sand should be kept uniformly 
spread by draggimg with a light 
broom drag for about two days 
This thin surfacing gives surpris- 
ingly good results where used by 
relatively light pneumatic tired 
traffic, but is not recommended for 
use on soil cement bases 

In the Double Bituminous Sur- 
facing, the same prime is used fol- 
lowed by 0.4 gallon of 150 to 200 
penetration asphalt and 42 to 45 
pounds of 1% to '%-inch aggregate 
per square yard. The aggregate is 
rolled and opened to traffic for ten 
days or more and then sealed. The 
seal consists of 25 to 30 pounds otf 


sand or 


(Continued on page 81) 
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or Subsurface Sewage 





This article is condensed from Bulletin No. 23, Florida Engineering 

Experiment Station, University of Florida, which was prepared by 

John E. Kiker, Jr., Associate Professor of Public Health Engineering. 

Though written particularly for Florida conditions, it is applicable 

to all areas and provides an unusually excellent approach to a 
difficult subject, present in every community. 


HEN homes are built beyond 

the sewer lines, individual dis- 
posal of sewage becomes necessary. 
Properly constructed and operated, 
these individual disposal plants give 
excellent service. However, relative- 
ly little precise information has been 
available on engineering procedures 
in the design of the subsurface dispo- 
sal system, and this is the most im- 
portant single element in the whole 
installation. Consideration must be 
given to the volume of flow of 
sewage, area available, soil condi- 
tions, ground water and the de- 
mands of public health. 

It is important that every effort 
be made to determine the volume of 
water use and sewage flow. Where 
reliable data cannot be obtained, as 
when an entirely new project is 
under way, the sewage flow will 
have to be estimated. Experience has 
shown that the following are gen- 
erally safe bases for estimating the 
flow of sewage in gallons per per- 
son per day: Small houses, 50 gals.; 
rooming houses, 40 gals., based on 
potential maximum capacity, board- 
ing houses, 50 gals. on the same 
basis; hotels with connecting baths, 
50 gals., and with a bath in every 
room, 100 gals., based on capacity; 
restaurants, 7 to 10 gals. of toilet 
and kitchen wastes based on maxi- 


mum daily clientele, with kitchen 
wastes at 2% to 3 gals. per meal 
served; tourist camps or trailer 
parks, with central bathhouses, 35 
gals., and with individual bath units 
50 gals. 

Day schools, 8 to 20 gals., depend- 
ing on the presence of cafeterias, 
gymnasiums and showers; day work- 
ers at schools and offices, 15 gals.; 
hospitals, 150 to 250 gals. and up, 
based on patient capacity plus staff; 
factories, 15 to 35 gals. per person 
per shift, not including any indus- 
trial wastes; picnic parks, 10 gals. 
per patron; swimming pools, 10 gals. 
per person swimming daily; country 
clubs, 100 gals. per resident and 25 
to 50 gals. per member present on 
maximum day. 

The National Park Service esti- 
mates that various fixtures discharge 
sewage hourly, during the hours 
when the parks are open, at the fol- 
lowing rates: Flush toilets, 36 gals.; 
urinals, 10 gals.; showers, 150 gals.; 
and faucets, 10 gals. It is believed 
that these rates may be applied, 
without serious error, to fair grounds, 
ball parks and similar places where 
the number of such facilities are 
adequate. 

It is important to remember that 
a subsurface disposal system has a 
very limited overload capacity, and 


that design should be based on the 
maximum probable load. 

There is no recognized standard 
of size universally required by states 
and cities for septic tanks (or othe: 
similar type of tank). The U. S. Pub- 
lic Health Survey has recently com- 
pleted a survey of practices in this 
field and has issued a preliminary 
report which is not yet ready for 
distribution. It is best to determine 
the regulations of the appropriate 
state board of health, or of the city 
or county in which the installation 
is to be made. To determine the size 
of the tank, accurate information on 
the volume of flow is necessary. 

There is generally also a lack of 
uniformity in the requirements for 
the size and slope of the sewer lead- 
ing from the house to the tank and 
thence to the disposal field. These 
lines should never be less than 4 
ins. in size, and preferably should 
be larger. In this case, 
county or state regulations should 
be ascertained. 


also city, 


The Sewer Line and Settling Tank 


Both the tank and the sewer line 
should be located with judgment 
The tank should always be placed as 
far away from the well or spring as 
is possible—never less than 50 ft. 
—and downhill from it. The sewer 
line to or from the tanks should 
likewise be kept away from the 
source of water supply. If cast iron 
or other pressure type pipe with 
tight joints is used for the sewer, 4 
greater degree of safety is attained. 
Such material should always be 
used if the line must pass within 50 
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@ DETAILS of distribution 
box for disposal systems on 
side hills. The laterals are 
laid out to conform with the 
contour of the surface and 
flow to each lateral is con- 
trolled by the distribution 
box. This method permits 
maintaining a uniform slope 
of 0.25% in the laterals. 


Disposal 








' 
' 


ft. of a well or spring or a pipe un- 
der suction or negative pressure. 


Designing the Disposal System 


The first step in designing a sub- 
surface disposal field is to determine 
its location. A distance of 100 ft. 
from any well or other source of 
water supply is most desirable, and 
the disposal system should be down- 
ill from the water source. Also, the 
disposal area should be at least 10 
ft. from property lines or dwellings 
and 25 ft. from any stream or ditch. 
Unshaded ground, away from trees, 
is preferable. Soil conditions are 
highly important. Hardpan, impervi- 
ous clay, rock or high ground water 
may prevent satisfactory service, 
and installation under such condi 
tions is generally a waste of money. 

The percolation test is the best 
measure of the ability of a subsur- 
face disposal field to operate satis- 
factorily. This is a test of the absorp- 
tive ability of the soil. It is per- 
formed as follows: 

1. Dig holes about 1 ft. square to 
the depth at which is is proposed to 
lay the drainage field and at repre- 
sentative points. 

2. Fill the holes with water. When 
the ground has become thoroughly 
soaked and the water level is with- 
in 6 or 8 inches of the bottom of the 
measure the rate at which the 
water level drops. 


hole, 


The time required for the wate: 
trop 1 inch after uniform condi- 
tions have been established, as in 2 
above, is the percolation time t. 
The percolation coefficient of the 


soil, C which is the area in sq. ft 
required to absorb 1 gal. daily, is 
determined by the formula: 





C= (t + 6.24) = 29 





For example, assume that it re- 
quires 15 minutes for the water to 
drop 1 inch. Then t 15, and C 
(15 + 6.24) 29, or 0.73, and there 
will be required 0.73 sq. ft. of bot- 
tom disposal trench area for each 
gallon of sewage per day. With a 
flow of 1,000 gallons of sewage per 
day, a bottom trench area of 730 sq. 
feet must be provided. Based on this 
design, and using a septic tank of 
adequate capacity, the face 
installation has a service expectancy 
of 20 years. 


subsut 


The Tile Lines and Trenches 

Individual lines of subsurface tile 
should not exceed about 75 ft. to 100 
ft. in length; where the volume of sew- 
age requires a greater length of tile, 
several laterals will be needed. Uni- 
form application of the sewage to 
all laterals can best be accomplished 
by distribution boxes. Therefore, 
these should be provided on all but 
the smallest installations. 

The tile should be laid in a trench 
and surrounded clean gravel, 
broken stone, or other porous mate- 
rial ranging in size from one-half 
inch to 2% ins. Where finer material 
must be used, coarse material should 
be provided around the joints to 
prevent clogging. The porous mate 
rial should extend from a minimum 
distance of 4 ins. below the tile to 
2 ins. over the tile. The top of the 
porous material should be covered 
with building paper or other mate 


by 


29 
joints and to prevent the joints 
from becoming clogged. Metal spac- 
ers, commonly called drain-tile con- 
nectors, are excellent for this. 

The bottoms of the trenches should 
be made 18 ins. to 24 ins. wide. It 
is good practice to use 18-inch wide 
trenches when the percolation co- 


efficient is less than 0.4; 24-inch 
trenches when the percolation co 


efficient is between 0.4 and 1.0; and 
30-inch trenches when the percola- 
tion coefficient is 1.0 and 
2.0. The minimum distance between 
walls of adjacent trenches is 3 ft., 
but 5 ft. is better. The lower end of 
all laterals and distributors should 
be plugged. Distributor slopes should 
100 ft. and lat- 
not 3% 


between 


not exceed 6 ins. in 
eral slopes should 
in 100 ft. 

Earth cover for a new absorption 
trench should be well-tamped and 
be overfilled 4 ins. to 8 ins 
Unless this is done, the trench may 
settle below the surface of the adja 
cent ground, permitting the collec- 


exceed 
ins 


should 


tion of storm water and the over- 
loading of the trench 
These disposal mgthods are gen 


erally unsatisfactory where the value 
of the percolation coefficient exceeds 
2.0. In fact, where C exceeds 1.5, 
consideration should be given to the 
use of other methods. 


Dosing Tanks and Siphons 

Where the total length of the tile 
laterals exceeds 500 feet, but is less 
than 1,000 dosing tank and 
single siphon should be used. When 
the total lateral length is in excess 
of 1,000 ft., the dosing tank 
generally 


ieet, a 


should 
provided with two 
siphons. In Florida, installations in- 


be 











rial to prevent the earth fill above volving more than 3,000 ft. of tile 
from clogging it. Care is necessary lateral are not approved. Present 
in spacing the tile to insure open (Continued on page 79) 
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@ SECTIONAL VIEWS of absorption trench and lateral show typical 
construction features. Most trench bottoms are 18” to 24” wide. 
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WATER HAMMER 


and how to control 


PHILIP S. DAVY 


Davy Engineering Co., LaCrosse, Wisc. 


ATER hammer is that rise in 

pressure above normal which 
occurs in a water pipe due to the 
sudden closure of a valve. Such sud- 
den closure stops the flow of water 
in the pipe. The energy thus liber- 
ated is dissipated in distending the 
pipe and compressing the water, re- 
sulting in an increase in water pres- 
sure far above normal. The increased 
pressure may result in pipe and 
equipment breakage, leaking joints 
and undesirable noise. 

Perhaps the first question is the 
magnitude of pressure that can oc- 
cur. This is dependent primarily on 
the velocity of the water column 
stopped, but also on the speed of the 
water hammer, which varies with 
the diameter of the pipe, its wall 
thickness, and the material of which 
it is made. For 6-inch Class B cast 
iron pipe, the water hammer wave 
speed is 4,170 feet per second; for 
14-inch Transite pipe, Class 150, it 
is 3,320 feet per second, 


How to Compute Water Hammer 
Pressure 


The excess pressure h that is built 
up in a 6-inch Class B cast iron pipe, 
in which the velocity of flow is 5 ft. 
per second, is found by the formula 
h = av ~ g, where a is the speed 
of travel of the water hammer wave 
in feet per second; v is the piped 
water velocity destroyed by the 
closure of the valve; and g is the 
acceleration of gravity or 32.2 ft. 
per second. Then: 


h = 4,170 x 5 32.2, or 647 ft. 


which is the equivalent of a pressure 
of 281 pounds per square inch. The 
creation of this pressure requires 
that the valve be closed very quick- 
ly, a matter which will be consid- 
ered in more detail later. The length 
of pipe line has an important bear- 
ing on this pressure as it governs the 
time T, required for the water ham- 
mer wave to travel to the end of 
the line and return. Assume that the 
length L of the line under considera- 
tion is 10,000 ft. T would be 2 x 
10,000 = 4,170, or 4.8 seconds for 


it! 
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@ WATER HAMMER caused by too rapid gate closure was reduced by 
the 5” relief valve. Recorder graphs the changing pressures. 








TABLE 1—WATER HAMMER RELIEF IN SMALL PIPING 


1 2 3 a 

Ft. Psi Gpm 

Pipe length Static Discharge 

1” gal. 62 50 40 
1” gal. 376 50 20 
1%" gal. 209 36 63 
2” gal. 121 42 154 
2” gal. 121 42 154 


5 6 7 8 
Fps Mox. Water Air Resultant 
Velocity Hammer Provided Pressure 
15 793 psi 59 cu.in. 128 
y A 498 psi 109cu.in. 143 
10 706 psi 185 cu.in. 131 
15 859 psi 331 cu. in. 72 
15 859 psi 62 cu.in. 569 


Column 3 shows the static pressure in the pipe; column 6 is the maximum 
measured water hammer pressure; column 7 shows the cubic inches of air 
at flow pressure provided by the relief; column 8 is the resulting pressures 


after relief valve installation. 





6-inch Class B cast iron pipe. If 
valve closure requires more than 4.8 
seconds, the pressure created by the 
water hammer would be less than 
the theoretical 281 psi which was 
determined above. 

These data, in practice, are af- 
fected by several factors; pipe loops 
and dead ends tend to complicate the 
problem. However, application of 
these formulas will give a basis for 
estimation of conditions. In most 
cases, it will be found that only the 
final portion of the time required to 
close the valve can be considered as 


determining the “time of closure.” 
The last 15% to 25% of the normal 
valve closing time is generally con- 
trolling. 


Some Methods of Curing Water 
Hammer , 


There are several basic methods of 
controlling water hammer. These 
will be discussed separately: 

Relief valves of the spring loaded 
type are especially valuable for 
pipes larger than 3” or 4” but less 
than 30” diameter. The size of valve 
required depends on the velocity of 
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the water in the pipe and is inde- 
pendent of the length of the water 
main. 

Air chambers are very effective 
for small pipes—those less than 3” 
in diameter. The air chamber size 
required varies as the square of the 
velocity of the water and also varies 
directly with the length of the main, 
since it must store the excess volume 
of water necessary to reduce the 
pressure. Maintenance is required to 
replace the air continually being ab- 
sorbed by the water. In small pipes, 
these disadvantages are relatively 
minor and air chambers are very 
useful. 

Water hammer arrestors may be 
either mechanical or mechanical 
pneumatic. In operation, these are 


Many water hammer difficulties 
occur in small pipes. In general, air 
chambers and mechanical pneumatic 
arrestors represent the best solution 
to the small pipe water hammer 
problem. Air chambers are the 
cheapest, but have disadvantages: 
(1) Make-up air is essential or the 
air chamber will quickly become 
water-logged and useless; (2) it is 
difficult to provide adequate volumes 
of air where flow pressures in the 
pipe are considerably below static 
pressures, as muth air is lost in such 
cases by expansion; (3) the volumes 
of air required increase rapidly with 
pipe diameter and length and ve- 
locity of flow. 

Air absorption can be overcome by 
using an arrestor which seals air in 
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@ DIAGRAMS of water hammer forces in a 1” pipe show relief given 


by air chamber. 


governed by essentially the* same 
laws that affect air chambers. For 
large piping, the cost is greater than 
for relief valves. 

Surge tanks provide a large ver- 
tical open water column free to 
move with pressure fluctuations. Ap- 
plication to medium and high pres- 
sure installations is limited by the 
height and size. For example, a 
pressure of 50 psi requires a height 
of 115 ft. 

Slow closure of valves is one of 
the simplest methods of preventing 
excess pressure due to water ham- 
mer. There are two important fac- 
tors to be remembered. First, the 
time of closure must be considerably 
greater than T 2L a. Second, 
the “effective time” of valve closure, 
usually the time required for the 
final 15% to 25% of closure—is con- 
trolling. 

Velocity reduction is a simple 
method of excess pressure reduction. 
Thus, a valve on the line may be 
partially closed, reducing the ve- 
locity in the line when the draft on 
it is heavy. This, though reducing 
the amount of water available, may 
not be objectionable. 


Note ‘that scale is not identical in the two charts. 


a bellows. The difficulty of providing 
sufficient air can be partly overcome 
by arrestors using air or gas under 
pressure in the bellows. The difficul- 
ties caused by increased size, length 
and velocity cannot readily be over- 
come. 

Table 1 shows how very high wa- 
ter hammer pressures can be built 
up under conditions that are not un- 
usual. The data shown are typical 
for conditions with quick-closing 
valves, and they also show how rea- 
sonable volumes of air relieve pres- 
sures appreciably. 

As a general rule, the relief device 
should be located as near the valve 
causing water hammer as possible. 

Check valve hammer is not gen- 
erally cured by slower valve clo- 
sures; in fact, these slower closures 
may intensify such noises and more 
rapid closure may reduce them. If 
the check valve closes before the 
forward motion of the water is 
stopped, but after velocities have 
been decreased, “slam” will not oc- 
cur. If closure occurs too late, for- 
ward motion continues and the flow 
reversal, striking the closed valve 
flapper, causes the trouble. Tilting 
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disc, spring-loaded weight and cone 
type valves, properly adjusted, will 
solve normal problems. 


Examples of Field Problems 


A 34,000-ft. line of 14-inch Transite 
at the Proviso railroad yards near 
Chicago, constructed in 1937, drew 
water from the city of Chicago sys- 
tem. The line terminated in a float- 
controlled reservoir. Troubles caus- 
ing pipe leakage were traced to the 
too rapid closure of the 14” metor 
driven gate valve at the outlet end 
of the line. A 5” flat disc relief valve 
was installed, which reduced pres- 
sures satisfactorily, as indicated by 
a water hammer recorder installed 
to determine the pressures. The 14” 
valve closed in 71 seconds, but only 
the last 11 seconds resulted in a 
pressure rise. The time required for 
a complete round trip of the water 
hammer pressure wave was 20% 
seconds, based on a 3340 fs for 
14” Transite pipe and a length of 
= 000. Theoretical velocity was 3320 

A pressure rise of 155 psi devel- 
ct before the relief watee was in- 
stalled. This was reduced to 32.5 psi. 
Research work was done on this 
project by the writer. under the di- 
rection of L. H. Kessler, then pro- 
fessor of Hydraulic and Sanitary En- 
gimeering at the University of Wis- 
consin. 

A similar relief valve installation 
on a railroad water crane at Fre- 
mont, Nebr., reduced recorded pres- 
sures from 347 psi to 70 psi. 

The city of Phillips, Wisc., had dif- 
ficulty with water hammer when 
water was drawn directly from the 
city main to locomotive tenders. The 
water pressure built up by abrupt 
valve closures burst water tanks and 
caused unpleasant noises in homes 
near the railroad yards. The valve 
on the main pipe line leading to the 
railroad yards was throttled and 
kept in this position. As a result, ve- 
locity in the line was so reduced that 
water hammer was no longer objec- 
tionable, though a longer time was 
required for filling the tenders. 


Summary 


The theoretical pressures that will 
be developed can be determined by 
the formulas already given. The ac- 
tual pressures may vary consider- 
ably from the theoretical pressures 
and can be determined only by test, 
since the period of “effective valve 
closure”” may be much shorter than 
the total time required to clese the 
valve. In general, on larger pipe 
lines, relief valves are most effective; 
and on smaller pipes, air chambers 
and water hammer arrestors give 
satisfactory results. 
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FILL-AS- YOU-GO 


WITH 


BELT CONVEYORS 


Continuous backfilling of trench speeds and simplifies 
construction of sewer and avoids open trench hazards. 


WARREN W. PARKS 
Village Manager, Indian Hill, O. 


N order to provide sanitary facili- 

ties for a portion of the Village 
of Indian Hill near Cincinnati, Ohio, 
an outfall line, out of proportion to 
the system itself, was required by 
the unusual topography. Most of this 
Village, comprising some _ 10,500 
acres of rather rugged terrain, will 
probably never have the benefit of 
sanitary sewers. This is true, partly 
because of the topography, and 
partly because of the character of 
its development. 

A Zoning Ordinance, adopted a 
few years after incorporation of the 
Village, restricts buildings to one- 
family dwellings, with the usual 
accessory structures. It also estab- 
lishes minimum lot sizes in three 
districts. In about one-half of the 
Village, no lot may be less than five 
acres; in one-third of the area, 
three acres; and in the remaining 
one-sixth, one acre. 

The subject of this article is the 
sewer which serves about 400 acres 
of the one-acre district. It is not 
too difficult to dispose of sanitary 
wastes from one dwelling on a tract 
of three or five acres, even if the 
soil is not too absorptive. But a 
large number of dwellings located 
on lots even as large as 100 x 450, 
can result in an unsanitary situa- 
tion which can not easily be cor- 
rected. In our 


case, it was neces- 


sary to construct the sewer 
vance of contemplated expansion, 
for existing scattered residences 
were beginning to cause difficulties. 


in ad- 


How the Project Was Financed 


The financing was provided by a 
reserve fund on hand in the Village 
treasury which will be reimbursed 
by benefit assessments to be paid 
when and if each possible building 
site in the area is developed. Imme- 
diate payment was required only 
for existing residences connected at 
the time of completion of the sewer. 

Present and future subdivisions 
in the area provide their own lateral 
mains. Where such mains are pro- 
vided in this way, each property is 
assessed only a share of the outfall 
sewer cost. An explanation of the 
method of dividing the total cost 
will be given later, including the 
cost of lateral construction. 

The only available existing sewer, 
with which a connection could be 
made by gravity, was located 1% 
miles beyond the area to be served. 
To reach this, the outfall line had 
to follow an irregular creek bed 
carved out of limestone and shale. 
Several crossings under the bed of 
the stream were necessary, and 
there were some places where we 
had to build the sewer directly in 
the bed of the stream. It is evident 
that most of this line had to be 
fully encased in concrete for proper 
protection. In trenching, much of 


the material had to be loosened by 
blasting and then cast out by power 
shovels. Mud was a constant ob- 
stacle to the moving of equipment. 


Construction Problems 


One section of the outfall was 
laid alongside a shallow pond. The 
sewer grade was about two feet be- 
low the pond surface. Construction 
was facilitated by partial de-water- 
ing of the pond. Poor soil conditions 
were encountered, however, which 
required underdrains and_ extra 
gravel fill to support the pipe. For 
this section, asbestos cement sewer 
pipe was used with asphalt joints, 
to prevent infiltration when the 
pond was refilled. 

In the manhole nearest the outlet 











VIEW from rear, second conveyor 
is filling trench. 
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of the outfall sewer line, a Parshall 
flume was constructed, which will 
be used in case it becomes necessary 
to measure the sewage volume con- 
tributed by Indian Hill to the 
County system. 

The laterals built by the Village 
in existing streets were mostly laid 
alongside the edges of pavements. 
Crossovers of 6” vitrified pipe were 
installed to take care of all possible 
building sites on the system, as 
provided for by the Zoning Ordi- 
nance. Each crossover was designed 
to serve two dwellings. 


Backfilling With Belt Conveyors 


The contractor used an ingenious 
method for backfilling which avoid- 
ed most of the open trench hazards 
along the pavement. The excavating 
was done by a bucket type machine 
with a horizontal conveyor belt, op- 
erating at right angles to the trench, 
for handling the excavated mate- 
rial. This dirt was not allowed to 
fall to the ground, but two inde- 
pendent belt conveyors were at- 
tached to the digging machine, 
parallel to the trench, so that as 
the dirt came from the trencher it 
was discharged to the first conveyor 
belt. This, in turn, discharged to a 
conveyor which deposited 
the dirt back in the trench where 
the pipe had already been placed. 
Thus it was possible for the pipe 
crew to proceed up the street be- 
hind the digger, with no open trench 
left behind for later backfilling. In 
other words, the dirt excavated 
ahead of the pipe laying was imme- 
diately deposited in the trench 
where the pipe had been laid a short 
time previously. The 


second 


material in 


the trench was later compacted by 
flushing. 


More Details on Financing 


To go back to the financing of the 
sewer project, the whole cost of 
some $98,000 was advanced from a 
reserve fund. It was agreed that the 
assessments would be on a benefit 
basis. The cost of the outfall sewer, 
serving all of the 250 present and 
future dwellings, amounted to $45,- 
000. Each one would be charged 
with an equal share of this cost, or 
$180. 

Those properties located in exist- 
ing or proposed subdivisions where 
the local sewer mains were paid for 
by the developer, were assessed 
only for the share of the outfall 
sewer. 

The remaining property, served 
by the laterals built by the Village. 
estimated to comprise 125 eventual 
connections, shared equally the re- 
maining cost of the sewer construc- 
tion. This meant that these 125 
assessments included the $180 for 
the outfall sewer and $420, which 
was the share of the system cost 
exclusive of the outfall. This made 
a total assessment of $600 per tap, 
regardless of the frontage per dwell- 
ing. 

It might be said, incidentally, 
that a good private sewage disposal 
system will cost nearly twice the 
amount of this total assessment. 

This method of assessment di- 
vided the burden of carrying the 
sewer mains along frontages incapa- 
ble of development. It also did not 
penalize the owner who had gen- 
erous frontage for his dwelling, a 
thing to be encouraged. It was 
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agreed that the sewer was as much 
benefit to the owner of a dwelling 
on a 100 ft. lot (the minimum al- 
lowed) as to the owner of a 300 ft. 
frontage. 

While deferred assessments were 
made on all property, based on 
available building sites and mini- 
mum frontages, no one is required 
to pay for more than the actual taps 
connected to the sewer. This method 
is entirely fair to those who use the 
system. It does not penalize those 
who do not develop their frontages. 


Payments vs Benefits 

The only criticism which might be 
made is that the Village might not 
get back all of its investment, and 
of the payments would be 
several years in coming back to the 
treasury. The real advantage is the 
elimination of a probable unsanitary 
situation in an area where sewage 
disposal by septic tanks would not 
prove 


some 


satisfactory, and the 
Village benefits 
gram. 


entire 
from such a pro- 


The contractor on this sewet! 
project was O’Connell and Sweeney, 
Inc., General Contractors of Cin 
cinnati, Ohio. The engineering was 
handled by the Village Engineering 
Department under the direction of 
the Village Manager. The job was 
completed in about four months. 

Many of the existing dwellings on 
the system were immediately con- 
nected. The rules and regulations 
provide that no new septic tanks 
will be permitted in the sanitary 
district and when existing private 
disposal systems become a nuisance, 
they shall be abandoned and con- 
nections made to the sewe1 





SIDE VIEW of sequence of operations. The trencher 
(extreme right) discharges dirt to conveyor in center. 





Conveyor at left is the final link in completing the 
fill. Note movable trough to control placing of dirt. 
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@ COLD-MIX ROCK ASPHALT is used for skin patches, for general street 
repair, and for seal coatings on rough and badly worn surfaces. 





- 2+ +++ SOLVING CHALLENGING 





H. H. HESTER 


Street Superintendent, Fort Worth, Texas 


HE purpose of this article is to 
Tae. some of the challenging 
problems that have been solved, at 
least in part, by the Street Depart- 
ment of Fort Worth, Texas. Our 
city has some 255 miles of perma- 
nent types of paving, most of it 
placed 20 to 50 years ago, consisting 
of brick, concrete and various types 
of asphalt. In addition, there are 
380 miles of inverted asphalt pene- 
tration, generally referred to lo- 
cally as “shot” streets. Of these, 140 
miles are single-course and 240 
miles are double-course. It is these 
penetration type streets that have 
given us the most trouble. 


Eight Days of Icy Weather Cause 
Breakups 

Texas is generally known for its 
mild winters, which are not severe 
on these lighter-type pavements, 
but in February, 1948, the unusual 
happened. Ice stayed on the streets 
for eight consecutive days and 
nights, creating finally a mainte- 
nance problem never before experi- 
enced or even anticipated. Rain and 
melting snow penetrated many 
miles of old “shot” streets and 
froze. When the thaw came, the 
city had some 250 miles of these 
streets which quickly developed 
holes. As soon as the weather per- 
mitted, it was necessary to put the 
entire Street Department 
repairing these 
them with gravel, 


at work 
holes by filling 
using so far as 


possible material of the same type 
as was used originally in the base 
of the particular street. 

This temporary repair work suf- 
ficed until the Maintenance Division 
could begin permanent repairs. The 
forces available for this work con- 
sisted of a maintenance supervisor, 
a foreman, 8 distributor operators, 2 
firemen, 12 truck drivers, a loader 
operator, a roller operator and 35 
laborers. The equipment used in- 
cluded four asphalt distributors, 
(two 1,000-gal. Etnyre and one 
1,000-gal. Littleford, both truck 
mounted, and one 600-gal. Rosco, 
trailer mounted); a l-yd. Hough 
loader; a 5-ton Buffalo-Springfield 
tandem roller; and 12 1%-ton 
trucks (six Ford, four Chevrolet and 
two Dodge). There was assigned to 
each distributor, two operators, 
three dump trucks and five labor- 
ers. All of the men of the Mainte- 
nance Division were experienced in 
this type of maintenance work. 

Procedure in the work was as 
follows: Ome laborer cleaned the 
hole to be patched, using a push 
broom; two rock men placed the 
base material, which was graded 
with %” to 3%”; OA 135 asphalt was 
then applied; two men covered the 
asphalt with chats or pea gravel, all 
passing a °%°s” screen and retained 
on a 10-mesh,. OA 135 asphalt, com- 
monly used in this area, has a pene- 
tration of 120 to 150. 

The patches varied from 2 to 6 
ins. in depth and from 6 to 18 ins. 
in width. A tack coat was used on 
all patches over 4 ins. in depth 


Throughout, care was taken to place 
the patch material at just the 
proper elevation, for if a patch is 
too high, a rough spot results and 
the material around the edge of the 
patch tends to work loose. Care was 
also necessary to apply only the 
correct amount of asphalt, as too 
much asphalt causes fat spots which 
quickly become rough and irregular 
We have found that a properly con- 
structed path of this type gives good 
service, as the materials used are 
better than those used in the orig- 
inal construction. Naturally, an ex- 
perienced and well-trained crew is 
an absolute necessity in this type of 
work. 


Keeping Down Costs by Careful 
Planning 


In order to keep costs for patch- 
ing and resurfacing to a minimum, 
the Street Department operates its 
own crusher, a jaw-type Austin- 
Western with a capacity of 50 tons 
per day. We obtain our stone from 
many sources: Contractors haul 
broken rock, concrete and brick to 
the crusher without cost to the city; 
and the Street Department brings 
in oversize rock from streets that 
are excavated or graveled. Three 
sizes of stone are produced: %4” to 
3g”; 3g” to 10-mesh; and a dust that 
contains approximately 50% of fine 


aggregate. This dust is used pri- 
marily to cover bleeding streets 
during the summer months, and 


also as a cover material in crack- 
pouring work. 
There were many miles of streets 
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PATCHING penetration streets: Ap- 
plying bitumen to the aggregate. 


sulted. Previously we had rolled 
these surfaces with a 5-ton tandem 
roller; however, our experience has 
proved a pneumatic roller to be 
preferable. 

After the was rolled, a 
second application of the same 
asphalt was used, 0.35 gal. per sq. 
yd. This was covered with a torpedo 
gravel having a maximum size of 
44”, which applied so that a 
cubic yard covered 75 to 80 sq. yds 
After this torpedo. gravel 
spread, the surface was dragged 
and rolled, as with the first appli- 
cation, and the street was then 
opened to traffic. The final dragging 
added very little to the quality of 
the street, and the careful con- 
struction of the first course was 
usually sufficient. 


surface 


Was 


was 


35 


to repave wornout 
permanent type of pavement, we 
are convinced that a method of 
maintenance, such as we use, is the 


streets with a 


only way out. This type of mainte- 
nance is costly, and many cities 
must have additional revenues for 
this work. Texas cities do not re- 


ceive any of the gasoline tax rev- 
enue for street maintenance, nor do 
city owned and have 
any exemption. In state, 60% 
of the cars and trucks that pay the 


cars trucks 


our 


gasoline tax, and help wear out 
paved streets, never leave the city 
limits. 

We experimented last summer 


with a seal coat material produced 
by the Uvalde Rock Asphalt Co. of 
San Antonio. This material is called 
“Kover Mix, Type B.” The mixture 





STREET MAINTENANCE PROBLEMS 





that were rough and irregular, and 
on these a different method of 
maintenance was needed. These 
streets were scarified, and the old 
surface worked into the existing 
gravel base, which assists in stabil- 
izing the base material. A good 
grade of road gravel was then added 
to provide the necessary additional 
thickness for the base and to in- 
crease the crown of the roadway. 
This increased crown is considered 
important on this type of surface 
as it facilitates rapid shedding of 
water from the street surface. After 
this work had been done, the street 
was reshaped, waterbound = and 
opened to traffic for 10 days to two 
weeks. During this period a water 
tank truck was used to keep the 
street well sprinkled and moist; 
and the street surface was checked 
carefully for weak spots. If any de- 
veloped, they were remedied, usually 

th new materials. 

At the end of the curing or com- 


paction period, the street was 
bladed, rolled, and surfaced with 
double course asphalt penetration. 


The first application of asphalt was 
0.4 gal./sq. yd. of OA 135. This was 
covered with crushed stone or pea 
gravel, all passing a %” screen, ap- 
plied at the rate of 60 to 65 sq. yds. 
per cu. yd. A spreader box was 
used to apply the stone or gravel; 
and after it had been spread, the 
old-fashioned split log drag, shod 
on the bottom with a 1%” angle 
iron was pulled over the surface. 
Care was exercised in this work 
and an amazingly smooth job re- 


In all, during the summer of 1948, 
the Street Department tore up, 
added gravel to, and resurfaced 11 
miles of “shot” streets. 


Problems in Financing Street 
Improvements 

In some cases, “shot” streets can 
be maintained by placing a seal 
coat. We use this method of mainte- 
nance on such streets that have 
worn thin, but are still fairly 
smooth. In this operation, a rotary 
sweeper is first used and the street 
is thoroughly cleaned. An applica- 
tion of 0.25 to 0.30 gal. of OA 135 
asphalt is made and a cover material 
of chats or torpedo gravel, all 


passing a %” screen, is placed, 





Eight days of freezing weather 
brought Fort Worth’s main- 
head. 


Here is how they were solved. 


tenance problems to a 





using a spreader box. This is spread 
so as to give a yield of 90 to 100 
sq. yds. to the cubic yard of mate- 
rial; it is then rolled with a 5-ton 
tandem roller. Over 9 miles of 
streets were treated in this manner 
during 1948. We have found that 
such treatment prolongs the life of 
the surfacing, not only by sealing 
water out of the base, but also by 
adding new life to the asphalt that 
has been in place for many years 

Since it is impossible to get prop- 
erty owners interested in helping 


is fluxed with 14% to 2% of 
Fluxoil, so that the flux covers all 
particles in. the mix. We used this 
material on some of our old streets 
that were very badly worn and 
rough. A tack coat was first applied 
to the surface, using 0.18 to 0.20 
gal. of RC-2 per sq. yd. The cover 
material was loaded into trucks 
with a mechanical loader and placed 
on the street with a spreader box. 
The yield of the material was ap- 
proximately 60 sq. yd. to the cubic 
yard. After spreading, the same 
type of drag was used as described 
previously, giving a very smooth 
job. At first, we tried this material 
at the rate of 85 sq 
but found this 
cost of this method of 
was 12¢ per sq. yd. Though used 
on streets that considerable 
traffic, and placed early in the sea- 
son, no sign of raveling or deteriora- 
tion has been noted 

Before leaving this subject of 
maintenance of asphalt penetration 
streets, it should be stated that the 
specifications of the city do not any 


yds. per cu. yd., 
thin. The 


treatment 


was too 


carry 


longer permit construction of this 
type of surface. We now require 9 
ins. of compacted gravel base, a 


concrete curb and gutter and a tri- 


ple course asphalt surface treat- 
ment. For a 50-ft. front lot on a 
street 30 ft. wide, costs will be 
about as follows: For the gravel 


base, $35; for the curb and gutter, 
$70; and for the surface treatment, 
$25. This is a total of $130 for a 
50-ft. lot for one half the width of 
the street. The city cuts the street 
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to grade, and furnishes the gravel 
for the intersections and alleys; the 
property owners pay for the re- 
mainder of the gravel, the curb and 
gutter and the surface treatment. 

This type of pavement is suitable 
for residential areas where traffic 
is light, but it is not recommended 
for main thoroughfares or streets 
that carry heavy traffic. Permanent 
types of pavements should be used 
in such places. 


Permanent Surface Maintenance 
Procedures 

In the maintenance of permanent 

type bituminous pavements, rock 

asphalt, or cold mix asphalt is used 





20’ wide was placed down the cen- 
ter of a 30-ft. street, and a 40-ft. 
strip was placed on 50 and 60-ft. 
streets. 

Limited funds, and the quantity 
of work involved, necessitated this 
“strip” resurfacing. The portions of 
the street not resurfaced are used for 
on-the-street parking, and are not 
considered a part of the traveled 
roadway. The “in place” provision 
of the purchase included laying the 
1144” thick surface in two layers, us- 
ing an asphalt spreader and rolling 
the mix with an 8 and a 10-ton rol- 
ler. The purchase was made on a 
bid of $8.65 per ton in place. On 
streets that are surfaced from curb 
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President of the American Water 
Works Association, member of many 
other technical associations and so 
cieties, Linn H. Enslow is widely 
known in sanitary engineering cir- 
cles. Since 1931 he has been editor 
of Water and Sewage Works, and 
since 1934 a vice-president of Gil- 
lette Publishing Co. A graduate of 
Virginia Polytechnic Institute, his 
previous experience included work 
with the Maryland and Virginio 
Health Departments; and from 1925 
to 1931 he was research engineer 
for the Chlorine Institute. 








in many cases, since these are espe- 
cially adapted to skin patching. 
After a tack coat, the material is 
raked into place and rolled with a 
3-ton roller. In order to prevent 
raveling, the edges of the patch are 
carefully hand tamped and painted 
with a mixture of OA 135 asphalt 
and kerosene, the same mixture that 
is used for the tack coat. On streets 
where patches from 2” to 4” in 
thickness are necessary, hot mix as- 
phaltic concrete is used. This is pur- 
chased locally from a contractor for 
approximately $5.25 a ton at the 
plant, and is put in place by hand 
and rolled with a 5-ton tandem rol- 
ler. During the summer of 1948, the 
City purchased, in place, some 10,- 
000 tons of hot mix asphaltic con- 
crete surfacing. This was placed in 
two-course strips on several of the 
City’s main thoroughfares. A strip 


to curb, the City pays one-half the 
cost of the resurfacing and the prop- 
erty owners the other half. 

On brick streets where failures 
occur in the base, bricks are re- 
moved, a new concrete base is 
poured and the bricks are cleaned 
and put back in place. On old brick 
streets that become rough, the skin 
patch method is used, with cold mix 
Rock Asphalt as the patching ma- 
terial. An unusual experiment was 
tried on old concrete pavement in 
March, 1948. Some of the old con- 
crete pavements, that were laid 
with the help of the WPA in 1934 
and 1935, cracked very badly dur- 
ing the severe cold wave. Since 
funds were not available to remove 
all broken areas and replace them 
with new concrete, the bad places 
were cleaned and an OA 135 asphalt 
was applied and covered with pea 
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gravel. The total thickness of the 
material placed varied from %” to 
%”. This experiment proved suc- 
cessful, for the asphalt sealed the 
water from the subgrade, and the 
cover material leveled up the de- 
pressions in the street caused by the 
breaking and settling of the con- 
crete. Where failures occur on the 
better concrete pavements, the 
broken concrete is removed and 
new concrete 7” to 8” in thickness 
is laid. An extra thickness of con- 
crete is worked under the edges of 
the adjacent slabs to provide sup- 
port. 


How the Utility Cut Problem 
Is Handled 


The Street Department handles 
all street cuts for the Water Depart- 
ment, a charge being made to cover 
the actual cost of the work. The 
city, prior to January 1, 1949, re- 
quired all plumbers to repair their 
own street cuts. Ft. Worth has ex- 
perienced a rapid growth during the 
past few years, and so many street 
cuts were necessary that the con- 
tractors making such repairs could 
not keep up with the work to be 
done. Numerous complaints were 
made to the Street Department. An 
amendment to the Plumbing Ordi- 
nance was recently passed, by the 
Council, requiring all plumbers to 
deposit with the city sufficient 
funds for repairs before a permit 
for a street cut is issued. 

The charge for repairs is $2.00 
per lineal foot on permanent type 
paving; $1.20 per lineal foot on as- 
phalt penetration streets; $0.70 per 
lineal foot on graveled streets; and 
$5.00 per cut on dirt streets and 
alleys. 

When final inspection has been 
made on plumbing lines, the Plumb- 
ing Inspector notifies the Street De- 
partment, in writing, that the 
plumbing work has been completed 
The plumber is required to backfill 
the ditch with dirt in 6” compacted 
layers and to leave the dirt from 2” 
to 3” above the level of the sur- 
rounding area. A week or ten days 
is allowed for the ditch to settle. 
After the “settlement period,” the 
Street Department dispatches a 
crew to the cut to place the sur- 
facing. In the case of an asphalt 
penetration street, the cut is ex- 
cavated to a depth of 12” and a 
good grade of road gravel is placed 
in the excavation. In the case of 
permanent type paving, a concrete 
base is run, using Incor Cement in 
order not to have the cut barricad- 
ed any longer than necessary. Two 
or three days after the base has 

(Continued on page 85) 
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MOVING A STREAM BED GIVES 
Better Bridge Site 





@ ERECTING FIRST BARREL of 





4 


Multi-Plate pipe arch bridge, using a truck-mounted crane. Footings 


in place for wing and end walls. Note reinforcing steel already placed. 


CARL H. BAUER 


County Engineer, Montgomery County, Ohio 


ANGER to the traveling public 
D and rising maintenance costs 
were the two major factors which 
influenced Montgomery County, 
Ohio, to replace one of its oldest 
bridges in the summer of 1948. Built 
in 1901, Bridge No. 7, Madison Town- 
ship, had not been designed to carry 
the heavy traffic now using the West- 
brook Road, a main county route 
which serves as a circumferential 
road north of Dayton. Suburban 
housing developments in this area 
have resulted in a greatly increased 
daily traffic load. This traffic in- 
crease gave the bridge more severe 
service than ever before, causing 
maintenance costs to soar on the old 
structure. In addition, it increased 
materially the frequency of acci- 
dents due to the poor alinement of 
the bridge and the steep approaches. 

This old steel truss bridge had a 
54-foot span and a 15-foot clear lane 
for traffic. Treated oak stringers 
supported the wood plank flooring. 
The original abutments and wing- 
walls were of stone masonry, but 
had been undermined by the creek 
years ago and had been encased and 
extended in depth with concrete. 
Records show that the wood plank 
flooring on the old bridge had been 
replaced every 4 years in its later 
life. In addition, frequent repairs to 
bridge members, particularly the 
end posts, were necessary because 


of damage resulting from accidents 
At the time the structure was re- 
placed, extensive repairs were needed 
on the 46-year-old structure. 
Westbrook Road is centered on a 
section line to a point near the old 
bridge. There it curved 26 degrees 
to the right and continued for 370 
feet where it made a 72-degree turn 
to the left to cross the bridge. Some 
250 feet farther on it joined the sec- 
tion line again with a 46-degree turn 
to the right. In the distance from 
the first turn to the bridge the road 
dropped in elevation some 20 feet 
This combination of poor grade and 
alinement caused many accidents 





_s 


Aerial view, old and new bridges, 
showing improved alinement. 





Planning the New Work 
A survey was made in August, 
1947, to determine the best method 
of remedying the situation. It 
found that in addition to building a 
bridge and changing the road 
alinement, it would be necessary to 


was 


new 


relocate some 1,800 feet of the 
stream. This involved moving ap- 
proximately 10,000 cubic yards of 


earth to create a channel with an 


average bottom width of 40 feet and 


side slopes of 2:1. The new design 
eliminated the curved approaches 
which had been a hazard to road 
users 

Several preliminary designs were 
drawn up using various types of 
structures. These were studied for 
cost and availability of material, 


and it was decided that Multi-Plate 
Pipe-Arch would satisfy the design 
features and at the same time result 
in substantial savings for the county 
A design and an estimate were sub- 
mitted to the board of County Com- 
missioners, who approved them with 
Multi-Plate specified as the material 
to be used and with the major por- 


tion of the work to be done by 
county forces. 

The design of the new bridge 
called for three barrels or arches, 


each having a span of 15 feet 9 
inches, a rise of 9 feet 7 inches, and 
a length of 46 feet. These were to be 
skewed 55 degrees off the new cen- 
terline of roadway and spaced 5 
feet apart. The bottom and corner 


plates of each barrel were to be 
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made of 1-gauge metal while the re- 
maining plates were 3-gauge. This 
design provided extra thickness of 
metal in the bottom where stream 
erosion is most severe. Headwalls 
and wingwalls for the bridge were 
to be constructed of reinforced con- 
crete. These would be 15 feet 4 
inches in height and require over 
200 cubic yards of ready-mixed con- 
crete. 


Construction Procedures 


Armco materials were purchased 


and work began on the project in 
October, 1947. County forces and 
equipment were used to clear the 


site of the new bridge and divert the 
stream around the 
meantime, work was being pushed 
on re-alining the channel on both 
sides of the project. When the foot- 
ers had been poured and the bed for 
the structure prepared, a contract 
was let to the John E. Little Com- 
pany of Dayton, Ohio, for erection 
of the arches. 

A total of 384-man-hours of labor 
and 96 hours of equipment and op- 
erator time was expended in erect- 
ing the three barrels at a cost of 
$79.00 per foot of barrel for labor 
and material. During the period of 
erection, the whole job was washed 
out four times by unseasonable 
rains, causing unexpected 
and additional expense. 


working area; 


delays 


When the barrels were completed, 
the spandrel walls and _ pilasters 
were formed and poured, using 
ready -mixed concrete. Granular 
backfill placed between the 
arches to a height of 6 feet 6 inches 
above the inverts. As the material 
was placed, a pneumatic tamper was 
used to compact this fill under the 
haunches and between the barrels. 
The remainder of the fill was placed 
in layers and compacted by the 
hauling equipment up to the eleva- 
tion of the new roadway. As soon as 
sufficient fill had been placed on the 
structure to make it secure, the di- 
version channel was filled and the 
was forced to flow in the 
new channel and through the struc- 
ture. 


was 


stream 


The Finished Job 


A 20-foot roadway with two 8- 


foot shoulders was built over the 
bridge. The road surface on the 
bridge and approaches, totalling 


about 3,400 square yards, was treat- 
ed with MC-O at the approximate 
rate of 0.5 gallon per square yard. 
A wearing course was then placed 
over this area using 0.35 gallon of 
MS-2 and 30 pounds of 
stone per square yard 


number 6 





The slopes and berms of the new 
road were graded and seeded, and 


1,500 lineal feet of Armco Flex- 
Beam guard rail were installed 
shortly after the structure was 


opened for traffic. This completed 
the project approximately 8 months 
after work was _ started. 

During the period of construction 
for the new bridge, the County En- 
gineer’s forces continued to carry on 


their routine duties and perform 
special tasks. These activities in- 
cluded maintaining approximately 


500 miles of road, applying a normal 
surface treatment to 165 miles, and 
performing the 
operations 


necessary patching 
during the spring of 


1948 after a severe winter. 


A Summary of the Job and Its Cost 


To summarize the 
project, the 


steps of the 
following 
were performed: 


operations 


1. Acquiring the necessary property 
for the right-of-way. 
2. Moving 15,000 


earth. 


cubic yards of 
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3. Replacing a 54-foot bridge with 
Armco Multi-Plate pipe-arch. 

4. Building forms for headwalls and 
wingwalls and pouring 200 cubic 
yards of concrete. 

5. Grading and resurfacing *% mile 
of roadway. 

6. Installing a 76-foot 
metal pipe culvert. 

7. Erecting 1,500 feet of guard rail. 

8. Grading and seeding 90,000 square 
feet of slope and berms. 


The total cost to Montgomery 
County for the entire project was 
$52,000, an estimated saving of $12,- 
000 over the next cheaper way of 
performing the job. Of the total cost, 
the multi-plate accounted for ap- 
proximately $13,000. 

The supervision of the project was 
performed by the author with the 
assistance of R. O. Eisenlohr, Bridge 
Engineer. A. F. McCallum directed 
the work of erecting the arches for 
the John E. Little Company. Mont- 
gomery County Commissioners in 


corrugated 


office at the time of the job were 
John E. Brumbaugh, Harry J. Mun- 
ger and John F. Ahlers. 





@ MULTI-PLATE ARCHES in place. Note anchor bolts in ends of barrels 
and beginning of form work for right wing wall. 





Kis * . 


@ HEADWALLS AND ROADWAY completed over the triple arches, each 
15 ft. 9 ins. wide by 9 ft. 7 ins. deep by 46 ft. long. 
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A portion of the trickling 
filter at Ridgewood. Most 
effective psychoda control 
was obtained by recircu- 
lating BHC through the 
fiter, dosing tank and 
final clarifier for 12 hours. 








Successful Filter 


JOHN HOOD 


Superintendent, Sewage Treatment Plant 


Ridgewood, N. J. 


HIS is essentially a progress re- 

port on Psychoda control work at 
the Ridgewood plant over the past 
ten years. Our filter is of the “‘stand- 
ard” type. 0.6 acre in area, 5% ft. 
deep and with concrete walls ex- 
tending 15 ins. above the surface of 
the basalt media. Constuction is such 
as to pemit flooding. 

The flooding technique, developed 
by Headlee, were practiced for eight 
years with varying success. In view 
of the more general present-day in- 
terest in the use of organic com- 
pounds which are specific against in- 
sects, reference to control by inun- 
dation will be brief. Our principal 
objections were the adverse effects 
on filter operation. Moreover, even 
with a weekly or twice-weekly flood- 
ing schedule, fly control was not 
fully effected. 

A study of the record of psychoda 
control by DDT was made. The re- 
ports by Carollo and Brothers on 
the work done at Army installations 
(Sewage Works Journal, March, 
1946) referred to high rate filters. 
The information issued by Propor- 
tioneers included data on control 
measures at a low rate filter, at 
which there was no interruption of 
filter operation or serious impair- 
ment of the effluent quality. 


Fly Control 


Based on these previous practices, 


we determined to apply 1 ppm of 
DDT (net weight), based on a sew- 
age flow of 3 mgd, applying the DDT 
over a period of 2 hours, which gave 
us a concentration at the nozzles of 
12 ppm. With this, 20 days of 95% 
control was effected, the remaining 
5% control being accomplished by 
hand-spraying at weekly intervals, 
the exposed wall surfaces and mar- 
ginal areas of media not covered by 
the nozzle sprays. Pennco 34% DDT 
emulsion concentrate was used 
There was no interruption to filter 
operation, the only contact time pro- 
vided being that afforded by the rest 
period between the operation of the 
automatic siphons. 

After 24 days, the number of psy- 
choda present indicated the need for 
another treatment. This time 0.5 
ppm, computed as before, was ap- 
plied. The results were disappoint- 
ing and after 5 days the work had 
to be repeated using the original ef- 
fective application of 1 ppm. 

Computing the DDT Required 

for Control 

The articles in Sewage Works 
Journal were not entirely clear in re- 
spect to concentrations, pounds pel! 
acre-foot and “rest” or contact time 
Re-examining our work on the basis 
of pounds of DDT per acre-foot, we 
found that, due mainly to struc- 
tural differences, we had applied 
8.3 pounds per acre-foot, while Lt 
Brothers had applied 15 pounds 


Thus for effective control, consid- 
eration must be given not only to a 
minimum concentration expressed 
as ppm of net weight of DDT based 
on the total daily sewage flow, but 
also to the hours over which the 
computed dosage is applied, and this 
gives the concentration of DDT at 
the nozzles or distributors. The con- 
tact period also possibly affects the 
application. In short, for each indi- 
vidual installation there has to be a 
reduction to practice of the data. At 
the moment it appears that 1 ppm 
applied, without 
plant operation, for a period of 2 


interruption of 


hours, may be used as a basis for ini- 
tial control tests. Computations will 
be as follows, using Pennco 34% 
DDT emulsion, weighing 8.77 pounds 
per gal. and containing 2.98 pounds 
net of DDT per gallon: 1 ppm for | 
mgd at 8.34 pounds per gallon, there 
will be required 8.34 pounds of DDT, 
net. Then 8.34 2.98 2.8 gals. o1 
10.599 liters. At Ridgewood, our flow 
is 3 mgd and we required 8.4 gals. or 
31.797 liters. Our dosing tank capa- 
city is 10,000 gals., 
mately 12 discharges per hour, and 
for two hours, 24 discharges. Thus, 


Ziving approx!i- 


there was required for each dosing 
tank full 31.797 24, or 1.324 liters 
This yielded an actual concentration 
at the nozzles of 12 ppm and an acre- 
foot loading of 8.3 pounds 

Some of the references 
that extension of the application 

(Continued on page 80) 
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Sewerage and Refuse _ page 42 


Highways and Airports page 46 


@ This section digests and briefs 


the important articles appearing in the periodicals that reached this office prior to the 15th of the 
previous month. Appended are Bibliographies of all principal articles in these publications. 








THE WATER WORKS DIGEST 


Quality of Water 
From Individual Wells 


An investigation of the quality of 
water furnished by the 81 wells in a 
New Jersey rural village of 100 fami- 
lies, 71 wells being dug wells about 
30 ft. deep, 7 driven wells about 40 
ft. deep, and 6 drilled wells 92 ft. 
deep, led to the conclusions that the 
average dug well is three to four 
times as likely to show pollution as a 
driven or drilled well; that, on the 
average, difference in bacteriological 
and chemical quality of well waters 
between dry and wet seasons is not 
significant; and that infiltration of 
surface waters into dug wells con- 
tributes to the increased incidence of 
pollution, and to the greater varia- 
tion in chemical composition for in- 
dividual well waters. 

Harold E. Orford—“Study Shows 
Quality of Individual Well Supplies”: 
Pusiic Works, April. 


Prestressed 
Concrete Intake Pipe 


In designing a new river intake 
for the city of Montreal, Canada, the 
city’s engineering staff specified four 
84” concrete pressure pipe extending 
2,000 ft. into the river, to be encased 
in a heavy concrete cover to protect 
them from ice and currents. Bids re- 
ceived included one for prestressed 
pipe, which was accepted, although 
no such pipe without a steel dia- 
phragm had ever before been made 
on this continent. Each pipe as made 
was 18 ft. long, with 544” wall, pre- 
stressed both circumferentially and 
longitudinally. Twelve pairs of steel 
longitudinal prestressing wires in- 
duced a compression of 188 psi, and 
the continuous spiral steel circumfer- 
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JOINT details for prestressed pipe. 


ential wire, at 0.63 in. spacing, in- 
duced a stress of 725 psi. The longitu- 
dinal wires were cast in the concrete, 
and stressed by means of stressing 
nuts at one end, which elongated them 
about %”. The circumferential wire 
was wound on under a regulated 
stress. The prestressed pipe then was 
covered with about %” of gunite. 
Five percent of the pipes were tested 
under 50 psi hydrostatic pressure. 
One pipe was tested to 87 lb., 
when it cracked, but when the 
pressure was released the crack 
closed and showed no leakage under 
50 lb. pressure applied again. The 
concrete used had practically zero 
slump, and tested over 4500 psi at 28 
days. It was cured for 72 hr. at 90- 


100° F and 100% humidity. Each pipe 
took about 10% less concrete and 
3,000 lb. less steel than would the 
conventional type previously used. 

R. M. Doull—‘“Production of 84- 
Inch Prestressed Concrete Pressure 
Pipe for City of Montreal”; Jour. 
New Eng. W. W. Ass’n, March. 


Jute for 
Pipe Joints 

The Committee on Water Works 
practice of A.W.W.A., in its annual 
reports, makes few recommenda- 
tions. Among them is the deletion of 
jute or hemp as an acceptable mate- 
rial for use in jointing bell-and- 
spigot pipe. “A variety of other ma- 
terials available, several of which 
are being widely used, means that 
the elimination of jute from the ac- 
ceptable list will pose no problem for 
the waterworks construction field.” 

Other changes proposed are the 
preparation of specifications for “wet 
barrel” or “California type” hy- 
drants, and for asbestos-cement pipe. 

“Report of the Committee on Water 
Works Practice’; Jour. Am. W. W. 
Ass’n, March. 


Value of 
Consumer Complaints 


Consumer complaints of all kinds 
should be considered carefully by 
management; they may call atten- 
tion to real defects in service. For 
instance, complaints of low pressure 
may indicate unrealized inadequa- 
cies in transmission or distribution 
facilities. Complaints of odors, dirt 
or sand in the water may indicate 
that flushing of dead ends is neces- 
sary or that treatment equipment is 
not functioning properly. Behavior 
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appearance of or vibrations from op. ee. panies. By Charles ¢ Goodrich, insur- 
i ; adviser. March, Pp. 45-56. 
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¥. W. Ae, Se eSwater * Works. By Edward B. Rodie. Seismic Reconnaissance for Ground Water 
April, Pp. 33-35, 55. Development. By Daniel Linehan, Seis- 
Seismic . mologist, ——— Comets, 9g > oo 
i i n, Keith, of Metcal eddy. March, Pp. 76- 
iefs Reconnaissance New England Water Works Ass Re ¢ 
Pp Journal Corrosion Control by Threshold Treat- 
the There are two methods of seismic An Inverted Siphon for the Assabet River ment. By John a. awe, gam Engr 
| prospecting of subsurface conditions Crossing of the Wachusett Aqueduct. By Calgon, Inc. March, Pp. 96- 


—the reflection method and the re- ————————_—__""—__ 
fraction. The latter is used for depths 
— less than 200 ft. A buried charge of 
dynamite is exploded and the wave 


























created travels with different ve- 
locities through different materials; 
say 1,500 to 3,000 ft. per sec. through 
fine, dry sand, 3,000 to 6,000 ft. 
through wet sand or gravel. The 
author uses 12 sesimometers spaced 5 
pipe ft. to 100 ft. apart, connected by cable 
and to a recording truck where each re- 
the cords photographically the time it is 
d. reached by the wave. 
84- This method is not adapted to small 
sure areas; the length of the line of seis- 
our. mometers should be at least 3 times RD. WOOD 
the depth to rock, and generally ex- BOOTHS 
tend several hundred feet further in #61 
each direction. Its real advantage in # 62 
reconnaissance for ground-water de- 
orks velopment lies in its speed and eco- 
nual nomic saving. It should be followed 
ida- by test drilling and sample-taking. 
n of Daniel Linehan—“Seismic Recon- Of to 
ate- naissance for Ground-Water Devel- 
ind- opment”; Jour. New Eng. W.. W. . ee GO” 
ma- Ass'n, March. operation “CHICA 
hich 
that BIBLIOGRAPHY WESTWARD AGAIN for R. D. Wood people and the 
ac- Mathews Modernized Hydrant; but this time it is 
: for American City Chicago. 
Ja” Practical Pointers on Swimming Pool Fil- , . . e wi ave 
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THE SEWERAGE 
and Refuse Disest 





Operating 
Sanitary Fill 

Winnetka, Ill., has completed a 
second year of its refuse disposal 
by sanitary fill, and the records 
show a reduced unit cost of op- 
eration in spite of an increase in 
the wage scale and in equipment 
maintenance. This is partly due to a 
13% increase in the volume of ma- 
terial handled. But an important 
factor in reducing cost was a change 
in operation routine. Formerly a 
trench was filled beginning at the 
far end and raising the fill to 5 ft. 
above the original ground surface 
at one operation. Last year, filling 
of the trench was begun at the end 
nearest the access road and brought 


lift; the sloping operating face is 
shorter; and better compaction of 
the lower part of the fill is obtained. 
The cost last year was $0.159 per 
cu. yd., not including anything for 
supervision or office overhead. 
Robert L. Anderson—“New Meth- 
ods Improve Sanitary Fill Opera- 
tion”; PUBLIC WORKS, April. 


Instruments in 
Treatment Plants 


In operating sewage treatment 
plants, the precise measurement and 
control of such factors as flow, 
temperature, liquid level, pH and 
pressure yields large dividends in 
the conservatoin of fuel, time and 
material. In Glens Falls, N. Y., an 
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@ WATER-CIRCULATING controls for combined oil and gas-fired boiler. 


up to ground surface only for its 
full length, and covered with about 
6” of dry material. Then the ad- 
ditional 5 ft. was placed, beginning 
at the far end, and was covered 
with 2 ft. of earth from the trench 
being dug for the succeeding fill. 
Thus the truck and tractor placing 
and compacting the fill never oper- 
ate down in the trench, which may 
be very soft; the dragline that ex- 
cavates the trench operates only 
during the placing of the second 


oil-fired boiler is operated in paral- 
lel with a gas-fired unit to insure 
adequate hot water for digesters, 
building radiators, drying beds, etc. 
A temperature controller regulates 
the supply from the oil-fired boiler, 
if any, to maintain a temperature of 
180°; another mixes return water 
with boiler water to maintain 130 
water for the digesters. Circulators 
are controlled by aquastats in the 
digester return water to prevent 
overheating of the sludge. A 3-pen 


recording thermometer records the 
temperatures of the input water 
and of the return water, and a meter 
measures and records the amount of 
water circulated. 

A. O. Pearson—‘“Sewage Plant In- 
struments—What They Can Do”: 
American City, April. 


The Industrial 
Wastes Problem 


There is no comprehensive knowl- 
edge of how many waste-producing 
industries there are in the country, 
and how much waste is polluting 
the country’s streams or being 
treated in individual or municipal 
plants. Inquiry of all the state 
boards of health obtained few defi- 
nite figures—some did not even 
guess, although a few listed such 
plants in detail and classified by 
types. Nevada and New Mexico re- 
port no problems—what few liquid 
wastes there are reach no streams 
but are absorbed by the dry soil and 
evaporated. Approximate figures of 
the numbers of plants producing 
polluting wastes are reported as fol- 
lows: Alabama, 400. Arkansas, 252. 
California, 2,500. Florida, 76. Con- 
necticut, 438. Illinois, 842. Indiana, 
488. Kentucky, 279. Ohio, 572 (not 
including many discharging into 
sewers). Pennsylvania, 5,000. Kan- 
sas, 200. Minnesota, 2,309. Mississip- 
pi, 56. Iowa, 1,318. New York, 830. 
S. Dakota, 569. West Virginia, 85 
(plus 85 small slaughter houses and 
140 coal washeries). Montana, 38. 
No. Carolina, 600. Virginia, 225. 
Massachusetts, 2,000. Tennessee, 176 
plus 154 to municipal sewers. Mich- 
igan, 330. New Hampshire, 100. 
Wyoming, 25. No. Dakota, 98. The 
total for these 26 states is over 20,- 
000. 

The classes of industry which are 
the leading factor in the pollution 
problem were named by 31 states. 
Taking the three leading ones in 
each state, we find that 18 states 
include milk processing; 11, can- 
ning and other vegetable process- 
ing; 10, pulp and paper mills; 9, 
meat processing and _ slaughter 


houses; 8, textile plants; 5, chemi- 
cal plants; 5, beet sugar plants; 4, 
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oil refining; 4, metal plating. Others 
include coal mining, distilleries, 
tanneries, dyeing, phosphate mines, 
machine plants, breweries, petro- 
leum products, non-alcoholic drinks, 
and lumber. 

“Industrial Wastes Treatment—A 
Review and _ Forecast’; Sewage 
Works Engineering, March. 


Air Pumping 
Of Sewage 

Owing to the absolute flatness of 
its area and the high water table, 
it is desirable to place the treat- 
ment plant of Clewiston, Fla., en- 
tirely above ground, and it is nec- 
essary to pump the sewage at eight 
points. Because the frequent tropical 
storms often cause electric power 
outage, electric pumps were not con- 
sidered reliable; the practical prob- 
lems of operating eight widely 
scattered gasoline pumping units 
seemed to rule these out, and pump- 
ing at all stations by compressed 
air supplied from a central com- 
pressor station was adopted. This 
central compressor is to be electri- 
cally operated, with a_ gasoline 
driven standby of the same capacity 
—88 cfm. Air will be distributed 
through a network of 2” and 4” c. i. 
pipe, all to be tested hydrostatically 
to 150 psi; then drained and tested 
pneumatically to 120 psi. Each sta- 
tion will be placed under ground 
and contain duplex pneumatic 
ejectors. Partly to minimize the 
lift of the pumps, and partly be- 
cause there is no stone in south 
Florida suitable for filter media, 
activated sludge was chosen instead 
of biofiltration. 

Walter J. Parks, Jr.—‘Hurricane 
Hazards Dictate Air Pumping of 
Sewage”; Sewage Works Engineer- 
ing, April. 


Sewerage for 
Trailer Parks 


There are over 500,000 trailer 
coaches in the United States, about 
half of them parked in some 7,000 
trailer parks. To encourage pur- 
chase of trailers, the Trailer Coach 
Mfrs. Ass’n. is endeavoring to raise 
the standard of trailer parks. Of 
4.000 of these inspected, only 1,500 
were approved from the point of 
view of sanitation. The Association 
furnishes park owners with infor- 
mation concerning sewage treat- 
ment, using as a basis 20 to 35 gpd 
per capita and 3 persons to a trailer. 
The BOD is estimated at 0.11 Ib. 
per person—less than the customary 
standard because many tenants will 
use facilities outside the parks, gar- 
bage will be less, children will be 
at school, etc. Therefore the BOD 


is estimated to range between 380 
and 660 ppm. For toilets, the flush 
tank toilet is not practicable, the 
Pullman type is unsatisfactory, and 
the marine type with a hand-op- 
erated pump seems to be the best 

Tom H. Forest—‘Sewage Treat- 
ment for Trailer Coach Parks”; 
Midwest Engineer, March. 


Photoelectric Estimation 
Of Suspended Solids 


Many recent articles have attested to 
the value and limitation of photometri 
determinations. A study to determine a 
satisfactory method of estimating the 
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total suspended solids in sewage used a 
Waring Blendor for uniform particle 
distribution and a photometer for re- 
ording the transmission of light. It was 
oncluded that: 

Photelometers operating on compen- 
sating or constant current and sample 
ompartments which permit maximum 
scattering of light are readily adapt- 
able to a satisfactory estimate of the 
total suspended solids of sewage. Sam- 
ples subjected to the photelometer tests 
should first be processed by some type 


of homogenization which will assure 
reasonably uniform particle distribution 
and range of size. Moderate homogeni- 
zation of sewage containing coarse par- 









Don't dig ‘em up 

clean ‘em. It costs less! 
Rent the tools—buy ‘em 
or contract the work 
Fit the job to your 
budget, and invest the 
savings in other for- 
ward-looking projects 


LEASE OR CONTRACT. 





CLEAN PIPE 
wth ““FLEXIBLE”’ 
TOOLS... 


) PICK THE MOST 
SUITABLE TIME— 


SAVE MONEY TO BOOT! 


“FLEXIBLE” tools have shown their practical 
value in over 15 years of pipe cleaning work. 
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ticles or activated floc is a desirable 
adjunct in obtaining representative sam- 
ples for the Gooch test. 

Lloyd R. Setter—‘‘Photoelectric Es- 
timation of Suspended Solids in Sew- 
age’; Sewage Wks. Jour., January. 
Treatment 
Of Rum Wastes 


A distillery in Massachusetts pro- 
ducing rum discharges its wastes into 
the municipal sewer system. This pre- 
duced trouble at the treatment plant, 
chiefly sealing of the sand beds, and the 
State Health Dept. forbade the industry 
to dispose of its waste into the munici- 
pal sewers until some remedial measure 








had been developed. The problem was 
studied at the Sedgwick Laboratories of 
M.I.T. It was thought that high-rate 
trickling filters offered the most promise, 
and tests were made with one of the 
siofilter type, using preliminary set- 
tling, first stage filter, intermediate set- 
tling, second stage filter and final set- 
tling. Mixtures of sewage containing 
1% of the distillery waste were satis- 
factorily treated, using a recirculation 
ratio of three volumes of final effluent 
to one volume of sewage. The influent 
B.O.D. averaged 485 ppm and the final 
effluent B.O.D. averaged 19.7 ppm. A 
95.7% removal was accomplished. The 
loading on the filter was at the rate of 
2,590 lb. of B.O.D. per acre foot. 





THE HEART OF 
A PUMP IS ITS 
IMPELLER 





Peerless Pumps utilize many different impeller 
designs to meet various fluid conditions 


What makes a pump “tick?” Its heart is 
an impeller! 

Pictured above are eight Peerless 
impeller designs for varying fluid condi- 
tions. No.1 forces water upward from 
deep wells. No. 2 is a double suction de- 
sign for high capacity horizontal pumps. 
No. 3 pumps solids in suspension. No. 4 
handles all liquids in small capacities, at 
high heads. No. 5 is of single suction 
design for process services. No.6 com- 
bines both radial and axial flow. No. 7 is 
a semi-open impeller for small diameter 
deep wells. No.8 is an impeller that 
“propels” large liquid volumes. 

The point is—capacities, lifts, heads, 
temperatures, chemical analysis, clarity, 
shaft speeds are seldom common to dif- 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Los Angeles 31, California 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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St.; Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, Calif. 


ferent pump services and installations. 
Because fluid conditions vary, Peerless 
pump designers are versatile and Peerless 
pumps utilize this versatility in different 
impellers for varying fluid conditions, 
successfully pumping most liquids in all 
industries. 

Plan with Peerless for all your needs 
for pumps. Select the pump you require 
from the comprehensive Peerless line of 
both horizontal and vertical type pumps. 
Individual descriptive bulletins are avail- 
able on the 
type of 
pump you 
require. Re- 
quest your 
copies today. 
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Clair N. Sawyer and Earl J. Ander- 
son — ‘Aerobic Treatment of Rum 
Wastes”; Water & Sewage Works, 


March. 


Treatment of 
Wool Scouring Wastes 


From the standpoint of stream pol- 
lution in Massachusetts, wool scourings 
present one of the most important indus- 
trial waste problems. The wastes are 
much too concentrated for normal bio- 
logical treatment without great dilution 
and many methods of chemical coagula- 
tion have been proposed, recently the 
use of Ca(OC1). Study at the Lawrence 
Experiment Station indicated that the 
coagulation caused by the calcium jon 
is the most important part of the im- 
provement from the stream pollution 
standpoint. In using calcium chloride, it 
was found that, when the pH of the 
waste was reduced to somewhat below 8, 
floc formed almost instantaneously and 
settled rapidly. It is therefore advisable 
to reduce the alkalinity, and carbon di- 
oxide effects this satisfactorily; adding 
two or three times the volume theoreti- 
cally required to react with the carbon- 
ates and hydroxyl ion present seeming 
to be necessary. Such addition made 
possible 20% to 50% reduction in the 
amount of calcium chloride used, or ob- 
taining much more satisfactory coagula- 
tion with a given amount. This process 
was found to work well whether the mill 
used detergent or soap scouring. It re- 
moved practically all the suspended 
B.O.D. but not the dissolved ; also prac- 
tically all the suspended solids, including 
the fats. The sludge that was formed 
dried quite readily on sand; vacuum 
filtration probably is feasible, but not 
centrifuging. If further removal of 
B.O.D. is necessary, biological treat- 
ment seems to offer the most economical 
means. It seems probable that sufficient 
quantities of marketable grease can be 
recovered from wool scouring wastes to 
cover at least the cost of chemicals and 
operation. 

Joseph A. McCarthy—‘‘A Method for 
Treatment of Wool Scouring Wastes” ; 
Sewage Works Journal, January. 


Methods of treating wool scouring 
wastes include centrifuging (of little 
practical value), chlorine treatment (not 
now used), acid cracking, the calcium 
hypochlorite process, and the calcium 
chloride process. Either of the last three 
produce satisfactory results. Acid crack- 
ing produces objectionable odors and an 
acid effluent, and the amount of residual 
polluting matter is many times that of 
sewage. The calcium hypochlorite and 
calcium chloride treatments produce 
little odor and an effluent of satisfactory 
pH, but the residual B.O.D. usually 
ranges between 800 and 1,000 ppm. 
Costs are of the order of $0.77 per 
1,000 gal. for acid cracking, $2.12 for 
hypochlorite treatment, and $1.65 for 
calcium chloride. 

Stuart E. Coburn—‘Comparison of 
Methods for Treatment of Wool Scour- 
ing Wastes’; Sewage Works Journal, 
January. 
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GORMAN-RUPP’S NEW “MIDGET” 
172° PUMP 


FASTEST, self-priming, most 
efficient pump for general use. 
Weighs but 62 Ibs. -- pumps 
5500 GPH -- self-primes up to 
30 ft. -- non-clogging, sturdy. 
Gorman-Rupp builds a com- 
plete line of pumps from the 
“HANDY”, delivering 8 GPM, to 
large capacity pumps which de- 
liver as high as 125,000 GPH. 


* WITH OLD FASHIONED, UNSANITARY METHODS 


When a Sanitary Service Operator 
puts a new Gorman-Rupp Odorless 
Sanitary Cleaner on the job these are 
the results:— 

1. A disagreeable job becomes pleasant, 
easy work. 

2. Unsanitary methods and unhealthy 
conditions eliminated. Septic tank clean- 
ing with an O.S.C. unit complies with 
or exceeds health regulations and re- 
quirements. It banishes open tanks, 
diaphragm hand pumps, shovels and 
other makeshift equipment. 

3. It does each job more thoroughly, in 








a fraction of the time previously re- 
quired. For example, 500 gal. tanks are 
cleaned in 15 minutes, 1000 gal. tanks in 
20 minutes. 
4. It offers operators profit possibilities 
far in excess of income with present 
equipment and methods. 
5. An O.S.C. unit has other profitable 
uses such as transporting water, emer- 
gency fire fighting, sprinkling, de- 
watering, etc. 

Show this to Sanitary Service Oper- 
ators in your community. For complete 
information write for Bulletin 7-ST-11. 


THE 6.0) GORMAN-RUPP COMPANY 





Pumps 4 
= M A N_ S&S 


, Ft 2 & 2 ° So 8 ft @ 


When you need special information—consult the READERS’ SERVICE DEPT. on poges 93-97 
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Widening 
Narrow Roads 


Some 50% of all improved road 
surfaces remain 18 ft. or less in 
width, although thousands of miles 
of all types of old pavements have 
been widened. For present-day traf- 
fic a width of 24 ft. is desirable. 
Recently there have been developed 
special equipment for excavating the 
earth shoulder to the exact width 
and depth required, piling the dirt 
so removed on the side away from 
traffic, and narrow-wheel rollers for 
compacting the subgrade and the 
asphalt paving material, and special 
distributors for placing such mate- 
rial. No matter how thin the resur- 
facing, it should be placed in two or 
more layers, both because of the 
greater smoothness resulting and 
also because of the more uniform 
and complete sealing of the surface. 

Bernard E. Gray—‘“Future Trends 
in Highway Development’; Asphalt 
Institute Quarterly, April. 


Costs of 
Highway Maintenance 


On the basis of data collected by 
the Public Roads Administration 
and the Highway Research Board 
from the 48 states and 402 counties, 
and also 28 counties that have a high 
quality of maintenance performance, 
the author finds that, per 1,000 miles 
of highway maintained, the annual 
expenditure averaged $655,000 by 


Type of Equipment 


Air compressors ....... 
Motor graders .... 

Tow graders ........ 
Loaders ........ ie tae 
TS i peer 
A en Ae 


Rollers 


Power shovels and cranes......... 
Crawler and wheel-type tractors. . 


Trailers 


Welders 
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Courtesy Civil Engineering 


Highway bridge loading diagrams. 


states, $197,000 by the 28 selected 
counties, and $169,000 by the 402 
counties. The much higher costs for 
state highways were due to the 
greater weight, quantity’ and speed 
of traffic. The states had spent $668,- 
450 per 1,000 miles for purchase of 
equipment, the 28 selected counties 
$253,450, and the 402 counties $196,- 
000. The 28 counties had 4.3 hp of 
equipment per mile of road and the 
402 counties averaged only 2.7 hp; 
which, the author thinks, accounts 
for the good quality of maintenance 
in the selected counties. 

Analysis of the equipment inven- 
tories submitted by the 402 counties 
shows that the average number of 
each type used per 1,000 miles of 
highway was as follows: 





Number Estimated Estimated 

of Units Horsepower Cost New 
sce ae 182 $ 3,200 
uo ae 16 900 
oe 374 57,600 
woe ee 6,250 
in 27 2,000 
see OS 14 900 
a 2,250 
une 22 3,000 
co. oe 3,900 
xo 30 4,000 
<< on 98 16,900 
oo. ae 253 36,300 
... 04 1,000 
... 16.9 1,691 51,300 
cn or 5 260 
ee 2 6,430 
..« 2 2,714 $196,190 


J. S. Bright—“Reducing Mainte- 
nance Costs on County and Loca] 
Roads”; Better Roads, March. 


Design Loading 
For Highway Bridges 


The rapid evolution of highway 
trucks, with trailers and semitrailers 
attached, has imposed upon bridges 
a heavy burden beyond the expecta- 
tion of bridge engineers. That the 
present design loadings are consis- 
tent neither with actual vehicles nor 
with safety and economy is recog- 
nized by many. Bridges are designed 
for certain hypothetical loadings 
coupled with low allowable stresses. 
They serve our present heavy ve- 
hicles by virtue of the safety margin 
provided in the allowable stresses, 
but both the loads on, and the stresses 
in, the bridges differ materially from 
those contemplated in design. For- 
tunately the bridges are still safe in 
general; unfortunately their factors 
of safety are divergent, varying not 
only for different spans but also for 
different parts of any one span. To 
obtain a uniform factor of safety not 
only must the weight of actual ve- 
hicles be used for the design loading 
but also the expected actual stresses 
must be taken as the allowable ones. 


To secure a uniform factor of 
safety and simultaneously to take 
care of special-permit loads, it is 
proposed that: 


1. All present allowable stresses 
be increased 50 per cent. 

2. For all U-loading bridges, live- 
load stresses should not be calcu- 
lated for the nominal loading, but 
instead should be calculated for a 
loading 60 per cent greater than the 
nominal design loading (for exam- 
ple, U1280 for U800) when consid- 
ering lateral and longitudinal forces. 

3. All live-load stresses be further 
calculated for a loading 100 per cent 
greater than the nominal design 
loading (for example, U1600 for 
U800) when not considering lateral 
and longitudinal forces. 


T. Y. Lin—‘New Loading Advo- 
cated for Highway Bridges”; Civil 
Engineering, April. 
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Just what the doctor ordered ... red-painted In- 
ternational Diesel Crawlers keep balance sheets 
healthy by boosting production and guarding costs. 
They deliver their full-rated horsepower on every 
job, yet hold in reserve additional lugging ability 
for handling sudden overloads that would other- 
wise kill. e Their starting and combustion systems, 
fuel feed, speed governing, torque control, lubri- 
cating methods and overall rugged construction 
account for their superior performance and long- 


This International TD-14 Diesel Crawler 
with cable-controlled bulldozer is clearing 
land for civic expansion. It's also in demand 
for other municipal jobs, such as sanitary- 
fill garbage disposal, street or road work, 
coal stockpiling, etc., which it gets done at 


new low cost... and fast! 





CRAWLER TRACTORS 
WHEEL TRACTORS 
DIESEL ENGINES 








Listen to James Melton and “Harvest 
of Stars” every Sunday, NBC. 


INTERNATIONAL 
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lived stamina. @ Since reliable, economical power 
is ““good medicine” for any power-using business, 
it will pay you to contact your International In- 
dustrial Power Distributor. Get International 
Diesels on your jobs now. 


INTERNATIONAL HARVESTER COMPANY © Chicago 





rowerunis | uaa | INDUSTRIAL POWER 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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Organization for 
Street Maintenance 


Buffalo, N. Y., combines under one 
engineer the several branches having 
to do with street pavement mainte- 
nance — paving, repairs, laboratory, 
sidewalks, lateral sewer and water 
connections, and street repair yard. 
The Street Paving Branch consists of 
a civil engineer, 2 senior transitmen, 
a draftsman, 8 inspectors and 5 engi- 
neering aids. The Repairs Branch 
consists of a clerk, asphalt repair lo- 
cator and 6 inspectors. The labora- 
tory is in charge of a technician with 
2 assistants. In the Sidewalks and 





Lateral Sewer and Water Connec- 
tion Branch are a transitman in 
charge, a clerk, 3 inspectors, paver, 
cement finisher and 3 laborers, and 3 
engineering aids. In the Street Re- 
pair Yard are a supervisor, clerk, as- 
sistant foreman, paver, 2 curb setters, 
18 laborers and 2 watchmen; and the 
equipment includes two 105-ft. com- 
pressors, tractor with broom and 
plow, 3 concrete mixers, power loader, 
12 dump trucks, portable tar kettle, 
and stone spreader. 


The 50 miles of macadam are main- 
tained by city forces. Where cuts are 
made in a pavement by plumbers, the 








CONTINENTAL 
Chain Link FENCE 
IS THE ONLY FENCE MADE 


OF STEEL 


KONIK is a patented open 
hearth steel containing cop- 
per, nickel and chromium — 
elements providing greater 
strength . . . extra resistance 


to rust and corrosion. No 


e Protection Against Vandalism 
e@ Reduced Fire Risk 

e Lower Insurance Rates 

e Increased Property Value 

e Reduced Guarding Expense 
e Increased Storage Space 

e@ Reduced Accident Rate 

e Controlled Entrance and Exit 
e Better Inventory Control 


e Greater Peace-of-mind 








other fence provides such 
long-lasting day-and-night 
protection at such low cost 
per year of fence life. Write 
Continental at Kokomo or call 
nearest fence representative. 


{CONTINENTAL 
Saas 








WRITE FOR FREE BOOKLET 


A card will bring your copy of “Planned 
Protection”—a complete manual on mod- 
ern protection and control of property. Con- 
tact Continental at Kokomo, Indiana, or 
nearest sales office. 


CONTINENTAL 


STEEL CORPORATION 


PRODUCERS OF Monviocturer's Wire in many tines, KOKOTE, Flome-Sealed, Cop rered, Tinned, Anneoled, ALSO, Coated ond Uncooted Stes! Sheets, Mois, 
Contieental 


shapes, tempers ond niches, including Golvenized, Liquor Finished, Bright, Leod ( voted, ond upeciat wire, 


Chain Link Pence and other products 


When you need special information—consult the EADERS’ SERVICE DEPT. on pages 93-97 
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concrete base is replaced by city em- 
ployees and the wearing surface by 
the paving contractor having the 
street repair contract. Cuts made by 
gas and electric companies are re- 
paired by them. 

Karl S. Masters—‘“Better Street 
Maintenance from Good Organiza- 
tion”; PuBLIc Works, April. 


Paving on 
The Outer Banks 


The Outer Banks of North Caro- 
lina is a long chain of islands or 
sand bars 2,000 to 20,000 ft. wide 
and rising only a few feet above sea 
level, lying between the ocean and 
Pamlico Sound. There are several 
villages here but no road connecting 
them, and in 1947 a contract was let 
for building one 17.3 miles long, and 
18 ft. wide. Access to the Banks was 
difficult, and to confine to the mini- 
mum the importing of material and 
equipment, sand mixed with either 
portland cement or asphalt seemed 
logical, and the most economical of 
these seemed to be a 5” road mix of 
sand-asphalt. The sand particles are 
round and not well graded, so that 
the sand is easily moved by water 
or wind; for which reason it was de- 
cided not to build shoulders and 
ditches until after completion of the 
pavement, and to lay this at a level 
corresponding exactly with the 
ground contour. The mixture used 
contained 3.50 gal. of RC-2 asphalt 
per sq. yd. Mixing of the material 
was completed in December, but 
aeration to get the naphtha and 
water out of the asphalt was post- 
poned until spring, when the pave- 
ment was scarified 4” deep, shaped 
with a grader and rolled with pneu- 
matic rollers. But meantime, while 
the pavement was still uncompacted, 
two storms put several miles of it 
under water and 1,450 ft. of it was 
washed away. It is believed that this 
will not happen with the compacted 
pavement. 

W. Vance Baise—“How We Whipped 
Sand and Water on the Outer Banks 
Job”; Roads and Streets, February 


De-icing 
With Rock Salt 

Saratoga County, N. Y., has used 
rock salt for de-icing its 216 miles 
of roads for two winters past and 
finds it costs $3.32 per mile treated: 
while the previous use of treated 
sand cost $7.59 a mile in 1946-47 
when the snowfall was only % as 
great. Use of abrasives also necessi- 
tated removing them later from 
pavements and drainage structures 
When an ice storm begins, rock salt 
is spread across the entire width of 
the highway, at the rate of 400 lb 
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per mile. When snowstorms occur 
with temperatures of 20° or above, 
salt is spread as soon as snowing be- 
gins, and plowing, beginning when 
4” has accumulated, removes it easily 
in one pass. 

F. Ray Williams—‘“De-Icing Win- 
tertime Pavements With Salt Cuts 
Maintenance Costs’; Eng. News- 
Record, March 31. 


Soil-Cement 
Roads in Pennsylvania 


In building a soil-cement road, the 
Pennsylvania Highway Dept. cut 
down the grade and deposited bank- 
run gravel, leveled it with a grader, 
spotted cement bags to give a 9% ce- 
ment content, spread the cement in 
transverse windrows and leveled it 
with a broom drag. Then mixing 
with a cultivator was continued until 
the mixture had a uniform color. 
Water was applied and the surface 
shaped with a blade grader. A weeder 
removed compaction caused _ by 
grader tires, a sheeps-foot roller was 
used, followed by a weeder and a 
smooth roller. After a light applica- 
tion of water, a rubber-tire roller 
was used until a tightly knit surface 
was obtained. After this base had 
cured, a bituminous wearing surface 
was applied. The base cost $1.15 per 
sq. yd. 

“How Pennsylvania Builds Soil- 
Cement Roads’; American City, 
April. 
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MILES OF SHOULDER 
E-4 ««¢ Standard Steel “S-J” 


Aandles ALL TYPES OF 

BITUMINOUS MATERIAL WITH 

EFFICIENCY — ROLLS WITH SPEED 

FROM JOB TO JOB — MORE MILES 
OF WORK PER DAY 





Raveling shoulders, chuck holes, surface cracks and all other 
road breaks quickly run into heavier and more costly damage 
under heavy day after day traffic. The Standard Steel "S-J” 
can be used with equal success on emergency spot jobs as on 
“miles of shoulder” or laying driveways, school grounds or 
any other secondary construction. A thoroughly dependable 
S-J” will save money and do a top grade job in fast time on 
many jobs that are in the “big equipment class”. Get the 

= facts on “S-J” before you consider any other type of similar 
equipment. 


TT 


WRITE FOR CATALOG ‘'S-3" 
OTHER PRODUCTS 


Aspholt Pressure Distributors, 
Tor Kettles, Patch Rollers, Supply 
Tonks, Tool Heaters, Asphalt 
Tools, Street Flushers, Construc 
tion Brooms. 


Standere Steel Works NORTH KANSAS CITY MO 





When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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Water and Sewage 
CHEMISTRY 











Information, in simple and understandable terms, on what the 


water or sewage plant operator needs to help him in his work 


MAKING A START IN CHEMISTRY: 


INCE this text is intended pri- 

marily for refresher and refer- 
ence purposes, and for beginners, 
it is desirable, before starting a 
discussion of the application of chem- 
icals, to be sure that certain funda- 
mentals are stated so that the mean- 
ing of terms, phrases and symbols 
will be clearly understood. 


The Simplest Substances 


Elements, in chemistry, are those 
substances which cannot be divided 
into simpler substances by ordinary 
chemical changes. Each element is 
made up of, and consists wholly of, 
atoms of only one kind. In all, some 
ninety elements have been discov- 
ered, but less than 20 of these have 
any important application in water, 
sewerage and similar work; how- 
ever, a good many others may be 
used in connection with the various 
tests and analyses. A list of the 
chemical elements frequently or oc- 
casionally used in water and sewage 
treatment is shown in Table I. This 
table also shows the chemical sym- 
bols for each (see the next para- 
graph) and gives their atomic 
weights (see third paragraph fol- 
lowing). 


How Chemicals Got Their Names 


Most elements have a common or 
popular name, but in chemical work 
they are represented by symbols 
consisting of the first, or the first 


and another letter of their Latin 
(or sometimes Greek) names. For 
instance, Ca is the symbol for cal 
cium; Fe is the symbol for iron, for 
which the Latin term is ferrum; Ag 
is used for silver, again based on 
the Latin term argentum, and Au 
is similarly used for gold; Pb is for 
lead or plumbum; N for nitrogen; 
H for hydrogen; O for oxygen; C for 
carbon, Cl for chlorine; Cu for cop- 
per or cuprum; and Na for sodium. 

These symbols are joined together 
to designate certain chemical com- 
pounds. For example, common salt 
is composed of sodium (Na) and 
chlorine (Cl) and the symbol or 
formula for it is NaCl. This indicates 
that one atom of sodium and one 
atom of chlorine have combined to 
form one molecule of salt. Water is 
a combination of two parts of hy- 
drogen and one part of oxygen, H:O. 
The small or subscript ‘‘2” indicates 
that two atoms of hydrogen are 
combined with one atom of oxygen. 
Since no subscript appears in the 
formula for NaCl, it shows that equal 
numbers of sodium and chlorine 
atoms are combined. All matter, 
everything we know of, is composed 
of combinations of the various ele- 
ments according to chemical laws. 
Most matter is made up of simple 
compounds, composed of only two 
or three elements; others are very 
complex. Salt and water, already 
mentioned, are examples of simple 
common compounds. On the other 
hand, the well known insect killer, 


In the operation of modern water and sewage treatment plants, some 
knowledge of chemistry and chemicals is essential. Whether water is 
intended for human consumption or industrial use, chemical reactions 
have a part in its proper treatment. In the disposal of sewage, procedures 
and controls are based on chemical tests. Our problems of industrial 
waste disposal and stream pollution abatement can be solved only by 
combining our chemical and mechanical resources and skills. 











as 


. . . controls are based on chem- 
ical tests.’ 


DDT, or dichloro-diphenyltrichlore- 
thane, is a complicated compound of 
several elements. 


How Much Do Atoms Weigh? 


Every known chemical element 
has an atomic weight; however, this 
atomic weight is relative only and, 
except for certain gases, cannot be 
translated into pounds or ounces to 
indicate how much any specific vol- 
ume of a chemical actually weighs. 
The atomic weight of chemicals is 
based on an assumed atomic weight 
for Oxygen of 16.00, and represents 
the true relative weights of the 
other elements. The atomic weight 
is important, because two or more 
elements always combine in propor- 
tion to the atomic weights of the va- 
rious elements composing the com- 
pound. Thus sodium and chlorine 
always combine to form sodium 
chloride in the proportions of 23.00 
parts of sodium to 35.46 parts of 
chlorine. 


How We Weigh Chemicals 


Some chemicals are solids, some 
are liquids, others are gases. In any 
case, each has a specific gravity. In 
measuring the specific gravity of 
solids and liquids, they are com- 
pared to water which, at a specified 
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AND CHEMICALS 





temperature and atmospheric pres- 
sure, has a specific gravity of 1.00. 
A liquid or solid that has, for in- 
stance, a specific gravity of 1.85 is 
1.85 times as heavy as an equal vol- 
ume of water. The specific gravity 
of gases is determined by compar1- 
son with the weight of pure, dry 
air. A gas having a specific gravity 
of 1.85 weighs 1.85 times as much as 
an equal volume of air at the same 
pressure and temperature. 

Chemicals also have a certain 
quality or power of combining with 
each other. This property is called 
valence. Again, it is a relative power, 
for the valence of H is assumed as 
1, and from this the valence of the 
other elements is determined, as fol- 
lows: Since H and Cl combine to 
form HCl, the valence of Cl is also 
l; since two atoms of H unite with 
one atom of 0 to form H.O, the val- 
ence of O is 2. However, some ele- 
ments have different valences under 
different conditions. For instance, 
CO (carbon monoxide), indicates 
that C has a valence of 2; but in 
CO: (carbon dioxide), C has a val- 
ence of 4. In general, valence is not 
highly important to the men en- 
gaged in water and sewage treat- 
ment plant operation, and interested 
only in the scope of chemical work 
commonly required for such activi- 
ties. 


Acids, Bases and Salts 


These three terms are used fre- 
quently, and their meaning must be 
understood. An acid is a compound 
that contains hydrogen, which may 
be replaced by a metal. Thus HCl 
(hydrochloric acid) may be changed 
to NaCl (common salt) by replac- 
ing the H with Na. In the same 
fashion, sulfuric acid (H:SO,) is 
changed to calcium sulfate or gyp- 
sum (CaSO,) by replacing the H, 
with Ca. 

A base is the oxide or hydroxide 
of a metal. For instance, common 
bases are CaO (calcium oxide or 
lime); NaOH (caustic soda or so- 
dium hydroxide); and Fe(OH), 
(ferric hydroxide). Reaction of acids 





“Chemical analyses must be exact; 
terms must mean the same to all.’’ 


and bases produce salts, for exam- 
ple NaCl, CaSO, and CaCO;. The 
latter compound, which is calcium 
carbonate, is formed when CaO 
(lime) reacts with carbonic acid 
(H:CO:). 

In the above discussion, the term 
“metal” is not restrictive, and in 
cludes potassium, sodium, calcium 
and magnesium, as well as copper, 
lead, iron and gold. 


UNITS FOR MEASURING 
CHEMICALS: 

Before proceeding further, it is 
desirable to consider units of meas- 
urement. Chemical analyses must be 
exact in order to provide necessary 


bases for chemical reactions, and 
must be stated in terms that mean 
the same to everyone. Several meth- 
ods are in use to indicate the 
strength of solutions or the amount 
of a material present in water or 
sewage. The most common methods 
are: Parts per million, abbreviated 
ppm; grains per gallon, abbreviated 
gpg; pounds per million gallons; 
and, in the metric system, milli- 
grams per liter, which is equivalent 
to parts per million 


Our Every-Day Measurements 

The U. S.-English System is based 
on pounds and gallons. In using this 
system grains should not be con- 
fused with the grams of the metric 
system, as 1 gram equals 15.43 
grains. There are 437.5 grains in an 
ounce, and 16 ounces in the ordinary 
avoirdupois pound. Therefore, there 
are 437.516, or 7000 grains per 
pound, Thus | grain per gallon equals 
1 pound in 7000 gallons, or 142.9 
pounds per 1,000,000 gallons (1,000,- 
000 7,000 142.9). Since 1 gallon 
of water weighs 8.34 pounds, 1 gpg 
equals 142.9 8.34 or 17.1 ppm. 
Therefore, 1 gpg = 17.1 ppm 142.9 
pounds per million gallons 

Canadian or Imperial gallons are 
larger than U. S. gallons; the U. S. 
gallon is 0.83 the Canadian or Im- 
perial gallon. The proportions given 














“Many analyses are made by 
weight instead of by volume.” 











@ WELL EQUIPPED laboratory, like the one at Muskegon Heights, Mich., 
filter plant, has facilities for all phases of plant control. 


above must be modified accordingly. 

Example: The hourly flow of 
water is 55,000 gallons or 0.055 mg. 
It is necessary to add % gpg of lime 
to the water. How much is re- 
quired? Solution: % gpg= 71.4 lbs. 
per mg. For 55,000 gallons, there 
will be required 0.055 X 71.4 3.93 
Ibs. 


The Metric System Is Simple 


In the metric system, the standard 
unit of volume is the liter (slightly 
more than one quart). A liter con- 
tains 1,000 cubic centimeters (usu- 
ally abbreviated cc). The term 
milliliter which means one one-thou- 
sandths of a liter (and is abbrevi- 
ated ml) is now more generally used 
than cubic centimeter, but for all 
practical purposes the terms are in- 
terchangeable. The standard unit of 
weight is a gram, which is the weight 
of one ce (or ml) of water at a stand- 
ard temperature. The kilogram (kg) 
is 1,000 grams (about 2.2 pounds); 
the milligram (mg) is one one-thou- 
sandth of a gram. It is convenient 
to remember that 1 mg per liter 
equals one part per million. 


Hot Or Cold? 


Both the Fahrenheit and the Cen- 
tigrade scales are used to measure 
temperature. The freezing point of 
the F scale is at 32°, and of the C 
scale is at 0°. The F boiling point 
is 212°, the C is at 100°. The student 
should become familiar with both 
of these scales. 


There’s Still Another Way 

The Baume scale is used in the 
chemical industry. The following are 
based on the General Chemical 
Products Book: 

In nearly all instances the specific 
gravity or density in water of solu- 
tions of pure chemicals, such as 
acids, alkalis and salts, varies in 
proportion to the amount of these 
constituents present. This fact is 
used to determine the strength of 
solutions by obtaining their densi- 
ties. 

The terms density and specific 
gravity, while strictly not synony- 
mous, are generally interchangeable 
in representing the weight of a vol- 
ume of liquid compared with the 
weight of an equal volume of water. 
Since the densities of liquids vary 
with the temperature, the tempera- 
ture must always be specified. Chem- 
ical manufacturers in the United 
States have agreed on and use 60° 
F as a basis for specific gravity. 

While specific gravity to be accu- 
rate must be expressed to four deci- 
mal places by figures such as 1.0762, 
the Baume scale permits the number 
of decimal figures to be reduced. 
The relation of the Baume scale to 
specific gravity is as follows: 

For liquids heavier than water: 

Degrees Baume = 

145 — (145 Sp. Gr.) 
For liquids lighter than water: 
Degrees Baume = 
(140 + Sp. Gr.) — 130 
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A Baume hydrometer is used to 
determine the specific gravity of a 
solution and results can be obtained 
to within 0.20° Baume, which in the 
case of sulfuric acid is equivalent to 
Sp. Gr. 0.0004 at 66° Baume, or to 
within 0.11%. This accuracy com- 





chemical tests 
depends on careful measurements. 


Accuracy of all 


pares favorably with that obtained 
by chemical analyses and is satis- 
factory for most purposes. To obtain 
this accuracy, reliable, high-grade 
hydrometers must be used. 

A number of excellent tables of 
conversion factors are available for 
easily obtaining metric or other 
equivalents. Perhaps the most wide- 
ly used tables for ordinary municipal 
work are those issued by the Dorr 
Co. If such tables are needed, write 
the Editor, who will try to obtain 
a copy. 


CHEMICAL TERMS & 
WHAT THEY MEAN: 

Any compound of any combination 
of elements will always be in pro- 
portion to the atomic weights of the 
respective elements in the compound. 
That is, a compound of one atom of 
iron and one atom of sulfur, always 
will be in the proportion of 55.85 
parts of iron to 32.07 parts of sulfur. 
In all combinations of chemicals, the 
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relative weights are in accordance 
with the atomic weights. 

This compound of iron and sulfur 
is iron sulfide; under proper condi- 
tions 55.85 parts of iron and 32.07 
parts of sulfur will combine, form- 
ing 87.92 parts of the sulfide. If there 
ig an excess of either iron or sulfur, 
the excess will be unchanged and 
will not combine. Likewise, in form- 
ing common salt, NaCl, there will 
be 23.00 parts (grams, pounds or 
tons) of sodium (Na) to 35.46 parts 
(grams, pounds or tons) of chlorine 
(Cl). If there are 30 pounds of so- 
dium to 35.46 pounds of chlorine, 7 
pounds of the sodium (30-23) will 
not combine with the chlorine, but 
will remain intact as sodium. 

There are some chemical elements, 
however, that combine in more than 
one proportion to form more than 
one compound. Carbon and oxygen 
may unite, as previously mentioned, 
in the proportion of 12.01 to 16.00 
to form carbon monoxide (CO), a 
gas that is poisonous when inhaled; 
but carbon and oxygen also may 
unite to form carbon dioxide (CO:) 
in which case the proportions are 
12.01 parts of carbon to 32.00 parts 
of oxygen. 

These rules apply to all other com- 
pounds also. In each case a simple 
ratio exists between the weight of 
the elements, and the composition 
of the compound will be constant 
and will always be formed when the 
conditions are the same. 


Solution Or Suspension? 


When a solid is dissolved: in a 
liquid it forms a solution; gases or 
liquids may also be dissolved in a 
liquid in a like fashion to form a so- 
lution. Examples of a solid dissolved 
in a liquid are aluminum sulfate or 
sodium carbonate dissolved in water; 
while a water solution of chlorine 
is an example of a gas dissolved in 
a liquid. 

There are some substances that 
do not dissolve, as activated carbon. 
Where the particles of a solid are 
spread or dispersed through the 
liquid in a very finely divided state, 
the mixture is called a suspension. 
A mixture of Fullers earth and 
water, such as is used in making 
turbidity standards, is a suspension. 

Solutions are called dilute when 
they are weak, that is, when they 
contain only a small amount of dis- 
solved material; or concentrated if 
very strong; or saturated, at which 
point the liquid is unable to take 
up any more of the solid or gas 

For proper use, the strength of 
solutions must be known, and in 
laboratory work solutions of a defi- 
nite, known strength are used in 


order to make chemical calculations 
possible. The preparation of such 
solutions will be discussed later. 


The Difference Between 
Mixtures and Compounds 


A mixture of two atoms of hydro- 
gen and one atom of oxygen does 
not produce water, which has the 
chemical formula of H:O; but if a 
properly proportioned mixture of 
these two gases is ignited, as by an 
electric spark, the two gases combine 
explosively to form water. Hydro- 
gen gas and chlorine gas when mixed 
together and exposed to sunlight 
form a compound, HCl, or hydro- 
chloric acid. Copper filings and pow- 
dered sulfur mixed together are only 
a mixture, but when the mixture is 
heated, it changes its character and 
becomes copper sulfide. 

While outside agencies, as heat or 
light, are sometimes needed to cause 
these chemical reactions, this is not 
always the case. The mere mixing of 


uw 
o>) 


this dissociation takes place is de- 
pendent upon the concentration of 
the chemical in the water and on the 
temperature during dissociation. In 
a normal solution (see this text later 
for definition of a normal solution) 
of hydrochloric acid at 18°C, equilib- 
rium is attained with 78% of the 
HCl dissociated. This can be ex- 
pressed as: 


HCl, —*H* Cl 
22% 78% 

This means that in a normal solu- 
tion of HCl at a temperature of 
18°C there is always 22% of the 
HCl in its original combined form 
and 78% in the form of positive and 
negative ions. This condition is not 
static, but the balance is always 
maintained unless the temperature 
or the concentration changes. In- 
creasing the temperature increases 
the percent of dissociation and vice 
versa; increasing the concentration 
decreases the dissociation. Ionization 














TABLE I-SYMBOLS AND ATOMIC WEIGHTS 


Atomic 
Element Symbol Weight 
Aluminum Al 26.97 
Calcium ._. Ca 40.08 
Carbon Cc 12.01 
Chlorine cl 35.46 
Copper Cu 63.54 
Hydrogen H 1.01 
lron Fe 55.85 


Atomic 
Element Symbol Weight 
Magnesium Mg 24.32 
Manganese Mn 54.93 
Nitrogen .N 14.01 
Oxygen ° 16.00 
Potassium K 39.10 
Sodium Na 23.00 
Sulfur s 32.07 


the substances may result in the for- 
mation of the compound. 

From the above it will be noted 
that a compound is a chemical com 
mination of two or more substances, 
while a mixture is only a mechan- 
ical combination; the former can- 


not be readily resolved into its 
original parts, while the mixture 
can. 


lons and lonization 

When acids, bases and salts are 
dissolved in water the molecules of 
which they are composed are broken 
up into positive and negative ele 
ments or groups of elements, called 
radicles (or radicals), each carrying 
an electrical charge. These charged 
radicles are called ions. For instance, 
hydrochloric acid dissolved in water 
dissociates and the degree to which 


always tends to become more com- 
plete as the dilution becomes greater. 
Because only the ions in a solution 
enter into a chemical reaction, an acid 
or a base is known as strong or 
weak, depending on how much it is 
ionized in solution. The strong acids, 
such as hydrochloric, nitric and sul- 
furic, are highly ionized in solution, 
as are the strong bases such as so- 
dum hydroxide and potassium hy- 
droxide. Acetic and carbonic acids 
are but slightly ionized and are 
therefore known as weak acids. 
When two or more acids and bases 
or salts are dissolved in the same 
solution, new compounds are formed 
If the new compounds are all soluble 
in water, they intermingle, combine 
and dissociate and cannot again be 
separated easily. If, however, one of 
the compounds is a substance in- 
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soluble in water (as aluminum hy- 
droxide, commonly called alum floc) 
it will become chemically inactive 
and will leave the reaction. For ex- 
ample, when aluminum sulfate, or 


alum, (AlL(SO,):) is dissolved in 
water it dissociates into Al+++ and 
SO.—-—. If lime is present in the 


water as Ca(OH),, it, too, will dis- 
sociate into Ca++ and OH . These 
ions and salts are in one solution 
and in contact with each other. Posi- 
tive ions are attracted to the nega- 
tive ions and they combine. When 
the Ca++ and the SO, ions 
combine, they form CaSO, which, 
being soluble in water, dissociates 
again and continues in 
However, when the Al+++ ion com- 
bines with OH— ion, aluminum hy- 
droxide is formed which, being in- 
soluble in water does not again 
dissociate. Thus a floc is started 
which grows as more molecules of 
aluminum hydroxide form, until it 
is the visible floc seen in the coagu- 
lation Thus two ions have 
combined to form a substance which 
no longer dissociates and which 
leaves the solution. 


solution. 


basin. 


What pH Means 


The pH of a solution is a measure- 
ment of the intensity of acidity, or 








ATER DOLLARS 
IPPING THROUGH 


its opposite, alkalinity. The term 
“alkalinity” when used in connection 
with pH should not be confused 
with the use of the same term to 
denote the amount of certain dis- 
solved minerals in water. pH is 
used to designate the degree by 
which a liquid is acid or anti-acid. 
pH 7.0 is neutral; figures below 7.0 
indicate acidity. For instance pH 
6.0 is acid, 5.0 is still more acid: 
and 4.0 is very acid. Above 7.0, the 
reverse is true; 8.0 is anti-acid (com- 
monly called alkaline); 9.0 is more 
strongly anti-acid; and 11.0 very 
strongly anti-acid. Adding acid low- 
ers the pH; adding alkalies raises the 
pH. 


HOW CHEMICALS 
COMBINE: 


The principles governing the com- 
bination of elements to form com- 
pounds have already been stated 
briefly. The atomic and molecular 
weights are used for determining 
how much of each element is re- 
quired to form the desired com- 
pound, and also as a check on com- 
putations, since both sides of an 
equation must balance. The proce- 
dures explained in connection with 
the combination of elements to make 
compounds apply also to the addi- 




















BUILDERS Propeloflo Meter keeps accurate track of 
water flowing through your main and distribution lines. 
It tells you where the water is going and how much... 
helps you avoid costly wastage and get full value for 
every gallon pumped. This self-contained and self- 
actuated meter shows gallonage totals accurate within 

2% ona clear, readable counter. It’s easy to install 
either in flanged or bell and spigot lines. The Propeloflo 
Meter, with its unique Venturi body design and stream- 
line operating mechanism, maintains high accuracy 
over an extremely wide range of flow conditions .. . 
reduces pumping costs by holding head loss to a 
minimum. For bulletins and engineering data, address 
Builders-Providence, Inc. (Division of Builders Iron 
Foundry), Providence 1, Rhode Island. 
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tion of compounds to produce other 
desired compounds. For instance jf 
quicklime and sulfuric acid are com- 
bined, the result will be calcium sy]- 
fate and water. The chemical reac- 
tions involved are: 


H.SO, + CaO = CaSO, + H.O 


The following form illustrates the 
method of using atomic weights: 


H-SO,:2H = 2.02 


S = 32.07 
40 = 64.00 98.09 
CaO: Ca — 40.08 
O 16.00 56.08 
Total, H.SO, CaO 154.17 
CaSO,:Ca 40.08 
S = 32.07 


40 64.00 136.15 


H:O: 2H 2.02 
O 16.00 


Total, CaSO, + H:.O = 154.17 


18.02 


Thus, the atomic weights on both 
sides of the equation total 154.17, 
indicating the equation is correct. 
Similarly, when sulfuric acid, H.- 
SO,, is added to sodium hydroxide, 
NaOH, producing sodium sulfate, 
Na. SO., and water, H.O, it will be 
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found that both sides of the equation 
balance thus: 


H.SO, + 2NaOH = Na.SO, + 2H,0 
98.09 + 80.02 — 142.07 + 36.04 


In making these combinations, all 
of the elements composing each 
compound must be properly com- 
bined, with none left over. The 
weight ratio, as shown, is also impor- 
tant in solving various problems in 
feeding chemicals. For instance, how 
much sulfuric acid would be re- 
quired to combine with 100 pounds 
of CaO, and how much gypsum (cal- 
cium sulfate) would be formed? 

From the reaction above 98.09 
pounds of sulfuric acid are required 
for combining with 56.08 pounds of 
CaO. Therefore, 100 pounds of CaO 
will require 100 x 98.09 56.08 = 
175 pounds of sulfuric acid; and this 
will produce 100 x 136.15 56.08 
243 pounds of CaSQ,; the remainder 
will be water, as shown previously, 
amounting to 100 x 18.02 56.08, or 
32 lbs. 


The Water in Chemicals 


Some formulas are written thus: 
FeSO,* 7H.O. The FeSO, indicates 
ferrous sulfate; the H.O indicates 
that the compound is a hydrate, that 
is, that it contains water; and the 7 


indicates the amount of water it 
contains. Similarly, the true crystal 
of aluminum sulfate has the for- 
mula Al.(SO,);* 18H.O but you can 
buy aluminum sulfate with either 
less or more water content. The 
water content is important in pur- 
chasing by weight, and also in com- 
puting dosages by weight of crystal. 
Aluminum sulfate should be pur- 
chased on its content of Al.O,, and 
ferric chloride and ferrous sulfate 
on their iron contents. 


What Endings and Beginnings 
May Mean 


As already stated, the force that 
holds the elements together into 
compounds is electrical in nature; 
and since those elements having like 
electrical charges will not combine, 
compounds are made up of electro- 
positive and electro-negative ele- 
ments. Hydrogen and the metals are 
positive; and chlorine, oxygen, etc., 
are negative. When joined in a com- 
pound, the name of the compound is 
formed by the name of the electro- 
positive element, followed by the 
name of the electro-negative, with the 
suffix or ending “ide,” as sodium chlo- 
ride (NaCl); calcium oxide (CaO); 
and aluminum oxide (A1.0;). When 
two elements form more than one 
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compound, a numerical prefix is used 
on the electro-negative term, as car- 
bon monoxide (CO); carbon dioxide 
(CO:); phosphorous trioxide (P,0,); 
and phosphorous pentoxide (P,0,). 

When elements form more than 
one oxide, the suffix “ous” is used to 
indicate the lower condition of oxi- 
dation, and the suffix “ic” to indicate 
the higher condition. For example, 
cuprous oxide (CuO) and cupric 
oxide (CuO). The same suffixes are 
used in the same way with acids. 
Sulfurous acid (H:SOs;) is a combina- 
tion of sulfur dioxide and water: 
and similarly sulfuric acid (H.SO,) 
is a combination of sulfur trioxide 
(SO;) and water. 

The terminations “ite” and “ate” 
are used to indicate the salts de- 
rived from acids terminating in 
“ous” and “ic,” as sodium sulfite 
(Na2SO;); and sodium sulfate (Na- 
SO,). 

In some cases there are compounds 
still lower or higher in the series 
than those employing “ous” or “ic” 
endings. The prefix “hypo” is used 
to distinguish those that are lowest, 
and the prefix “per” those that are 
highest. For example, in order of 
oxygen content, hypochlorous, chlo- 
rous, chloric and perchloric acids; and 








MARPROOF GLAMO TEX ENAMEL 
.. » Keeps Machinery Looking Glossy 


at Buffalo 





INERTOL CO., 


19 South Park, San Francisco 7, Calif. 





INC. 


480 Frelinghuysen Avenue, Newark 5, N. J. 
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Pumping Station 


This view shows super-gloss Glamortex 
Enamel beautifying machinery and 
piping at the Ward Pumping Station, 
City of Buffalo, New York. Note the 
highly decorative finish Glamortex pro- 
vides. Hard-wearing Glamortex Enamel 
based on the Number One grade alkyd 
resin, withstands severe abuse without 
becoming marred. Its tilelike finish 
makes cleaning effortless and the light 
Glamortex colors brighten up _ the 
plant. 


In other parts of the pumping station 
and at the filtration plant, Ramuc 
Utility Enamel, Light Grey and Me- 
dium Grey, have been protecting floors, 
walls and ceilings since 1940. 


For full information ask for 
“Folder 571.” FREE. 
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The LEOPOLD Glazed Fire Clay 
TILE FILTER BOTTOM 


Permanent - Non-Corrosive » Economical 










2. 


Only the LEOPOLD Filter Bot- 
tom offers all these features: 


2 


No possible corrosion or tubercula- 
tion anywhere in the filter bottom. 
De-aired fire clay blocks are practi- 
cally non-absorbent. 


. Equal filtration; also equal distribu- 


tion of wash water over entire bed. 


. Requires only shallow depth of small 


sized filter gravel. 


. Extremely low loss of head. 
. Adaptable to any rectangular filter 


units. 


. Long life and highly efficient per- 


formance. 













I 


Hii 


FTE 


Standard filter block (at left) covers 2 sq. ft. of filter floor, weighs about 50 Ibs. per 
sq. ft. View above shows wash water distribution over complete filter bottom. 


The Leopold Duplex Filter Bottom is designed 
specifically to eliminate the many difficulties pre- 
viously found in underdrain systems. It is com- 
posed of individual blocks, firmly joined together 
to form a strong bed that is not disturbed by wash 
water. This efficient system assures a positive and 
equal collection of filtered water, keeps loss of 
head to a minimum, and permits reduction of 
pipe and valve sizes. 


Made of de-aired fire clay — vitrified and salt 
glazed, the Leopold Filter Bottom resists attack 
by acid and alkali solutions, won’t absorb any 
detrimental amount of water and will last a life- 
time. 


Literature and complete details on request! 


F.B. LEOPOLD CO., INC. 


ye ee ee Oe 


STREET e« 


PITTSBURGH 4, PA. 


WATER PURIFICATION AND SEWAGE PLANT EQUIPMENT 
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hypochlorites, chlorites, chlorates and 
perchlorates. 


THE CHEMICALS 
YOU MAY USE: 

As previously stated, only a few 
chemicals are normally used in 
water and sewage treatment. These 
may be grouped under gases, acids, 
and metals for a brief consideration. 


What About the Gases 

Chlerine: Symbol Cl, atomic weight 
35.46, is 2.49 times as heavy as air. 
It is a greenish-yellow gas which 
under pressure is converted to a 
liquid. Its odor is detectable at a 
concentration of 3.5 ppm in air; 4.0 
ppm is the maximum concentration 
that can be breathed for one hour 
without effect; 15 ppm causes throat 
irritation; 30.1 ppm causes coughing; 
40 to 60 ppm is dangerous when in- 
haled for 30 minutes or more; and 
1,000 ppm (one-tenth of one per- 
cent) may produce death after 5 
minutes exposure. 

Oxygen: Symbol O; specific grav- 
ity 1.015; atomic weight 16.00: Oxy- 
gen is a colorless, odorless gas which 
combines readily with many ele- 
ments to form numberless com- 
pounds, both organic and inorganic. 

Hydrogen: Symbol H: specific 
gravity 0.07; atomic weight 1.01. Hy- 
drogen is the lightest known mate- 
rial; it is a constituent in all acids, 
and combines with many other ele- 
ments. 

Hydrogen Sulfide: Symbol H.S; a 
colorless gas, heavier than air. The 
odor in low concentrations is that of 
rotten eggs. The maximum safe con- 
centration without gas masks is 20 
ppm; 700 ppm causes death in a short 
time; 1000 ppm. causes death almost 
instantaneously. 

Nitrogen: Symbol N;; specific grav- 
ity 0.97; atomic weight 14.01. Nitro- 
gen is an odorless, colorless and 
tasteless gas. 

Carbon dioxide: Symbo!] CO. mole- 
cular weight 44.01; carbon monoxide, 
symbol CO, molecular weight 28.01, 
an odorless, colorless, poisonous gas. 

Ammonia: Symbol NH:, molecular 
weight, 17.04. 


And the Acids 


Hydrochloric or muriatic acid. 
HCl, when absorbed in water forms 
hydrochloric acid. The term hydro- 
chloric acid is frequently applied to 
either the gas or the solution in 
water, although the correct term for 
the gas is hydrogen chloride. The 
Standard grade has a specific gravity 
of 1.178 to 1.188 and a strength of 
35% to 37%. 

Nitric acid, HNO:, is a clear, col- 






Chemco Chlorinators 
the 
nearly 25 years 


are result of 
experience in water 
treatment and are 
used in 42 of the 


48 states and foreign 





countries... They have 


outstanding design 
CHEMCO Type M-5 features as shown 
CHLORINATOR 


CAPACITY RANGES 
0-10 Ibs. per 24 hours 


CHEMCO Type M-3 
CHLORINATOR 
CAPACITY RANGES 
0-10, 0-15, 0-25 
Ibs. per 24 hours 


below. 














T CHEMCO Chlorinators a 
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2nd foolproof in design simple, sturdy 







7 CHEMCO Chlorinators are all based on 


vacuum design 











3 CHEMCO Chlorinator 


s can be floo 
with water without da 7 


mage 












CHEMCO Chlorinators have no regulator 
plates, springs or diaphragms to eat out 
and cause expensive repair cost 








CHEMCO Chlorinators have no moving 
parts working in an atmosphere of wet 
chlorine gas 


For further information and literature, write 


CHEMICAL EQUIPMENT 


COMPANY 


CHEMCO Type M-1 
CHLORINATOR 

CAPACITY RANGES 
0-10, 0-25, 0-50 

0-100, 0-200, 0-300 
Ibs. per 24 hours 


Offices or Agents in Principal Cities of the U.S.A. and Throughout the World 


P.O. BOX 3098, 


911 Harrison St 
San Francisco 7 


LOS ANGELES 54, CALIFORNIA 


205 W. Wacker Dr. 
Chicago 6 


Illinois 


30 Church St 
New York 7 


California New York 





When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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orless or yellow liquid, which is ex- 
tremely corrosive. It is subject to 
decomposition by sunlight, turning 
brown on exposure. Nitric acid, 
36° Baume, contains approximately 
52.3% HNO; but stronger concentra- 
tions are available. 

Sulfuric acid, H.SO, is a clear or 
slightly cloudy, heavy liquid with 
an extremely corrosive action. Spe- 
cific gravity is from 1.835 to 1.840. 
The most generally used grade is 66° 


Baume, which has a strength of 
93.2%, but other concentrations are 


available. The CP (chemically pure) 
grades are usually 95% to 96% H.- 
SO,, the remainder being water, 
which sulfuric acid takes up readily 
from the atmosphere. For this rea- 
son, solutions may lose strength on 
standing. When water is added to 
concentrated sulfuric acid, violent 
heat is generated; therefore, the acid 
should always be added to the water 
carefully in small quantities. 

Carbonic acid, H:CO; is a weak 
acid, used in most charged water and 
soft drinks. It combines readily with 
sodium, calcium and magnesium to 
form carbonates. 


And the Metals 


Calcium, Ca, atomic weight 40.08, 
is an alkaline-earth metal. A com- 








mon compound of calcium is CaO, or 
quicklime. When water is added, the 
result is hydrated lime Ca(OH)». The 
reaction is: 


lime + water — hydrated lime 
CaO + H.O Ca(OH): 


When carbon dioxide (CO.) comes 
in contact with lime, it forms cal- 


cium carbonate (CaCO;). When it 
combines with hydrated lime, it 
forms CaCO; and water. 

co. + Ca(OH). CaCO H.O 


If still more CO. is added, it com- 
bines with water to form H»COs, and 
bicarbonate is formed, as follows: 


CaCO. + H.CO, Ca(HCO,;). 
Magnesium, Mg, atomic weight, 
24.32, is often found in association 


with calcium. It enters generally in- 
to the same compounds as calcium. 
Magnesium and calcium are respon- 
sible for carbonate 
water. 

Sodium, Na, atomic weight 23.00, 
is an alkali metal. Perhaps its prin- 
cipal use in water purification is in 
sodium carbonate, Naz:COs:, which is 
used in the same way lime is used 
to provide alkalinity or correct cor- 
rosiveness or an acid condition in 
water. Other forms are sodium sul- 
fate (NaSO,), sodium chloride o1 


hardness in 
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common salt (NaCl); sodium hy- 
droxide or caustic soda (NaOH): 
sodium thiosulfate (NaS.O;°*5H,0) 
which is used to remove an excess 
of chlorine following superchlorina. 
tion; sodium silicate or water glass 
(Na-SiO: is one of several formulas) 
is used for coating the inside of 
water pipes to prevent corrosion; so- 
dium hexametaphosphate, an inhibi- 
tor of calcium and other deposits: 
and calgon which is used to prevent 
formation of calcium carbonate scale, 
to control corrosion, and to stabilize 
dissolved iron. 

Potassium, K, atomic weight 39.10, 
is an alkali metal resembling sodium 
in many of its characteristics. 

Aluminum sulfate, Al.(SO,)s;. The- 
oretically the crystal formula is 
Al.(SO,)s * 18H:O, but as produced 
commercially the formula is 
Al.(SO,)s  * 14H:O. As _ already 
stated, the H.O indicates that the 
compound is a hydrate 
water) and the 14 or 18 indicates 
the amount of water it contains 
Aluminum sulfate, commonly called 
“filter alum,” is used for coagulation 
in both water and sewage treatment. 
The floc that is formed is aluminum 
hydroxide. The reactions in coagula- 
tion will be explained under “Co- 
agulation.” 


(contains 
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Superior Performance ¥ 








..-Of a Superior COAGULANT 



















SEVEN ADVANTAGES OF FERRI-FLOC 


1. Coagulation is effective over a much 
wider pH range then with other coagu- 
lants. Color flocs may be formed in the 
very acid range where other coagulants 
may not be employed. On the other hand, 
true hydrated ferric oxide flocs may be 
formed at pH 9-10 or even higher for the 
removal of turpidity and manganese. 
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2. The time required for floc formation 
conditioning and settling is in many cases 
considerably shorter than that required for 
other coagulants. 

3. Filter runs have been markedly in 
creased in several cases 

4. Manganese is successfully removed at 
pH values above 97. 

5. Effluents may be produced which are 
exceedingly low in both iron and aluminum. 
6. Hydrogen Sulphide is removed and 
taste and odors improved. 

7. Ferri-Hoc does not seem to stick to 
sand grain to form mud balls, and is sub- 


ject to less “breaking through” on the 
filters. 


Let us send you FREE, this valuable booklet on Ferri-Floc. 
Write TENNESSEE CORPORATION, 
Grant Bidg., Atlanta, Ga. 





Many of the country’s larger plants are now recogniz- 
ing the advantages offered by Ferric Coagulants and 
are taking advantage of them through Ferri-Hoc. — 
Ferri-Floc eliminates the troubles encountered with other 
coagulants by improving general quality, reducing over- 
all cost. — All of this is enveneiideed without costly 


changes in plant equipment. 


ra 4 CORPORATION 


TENNESSEE CO ® 


TENNESSEE 


Atianta, Georgia Lockland, Ohio 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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New 40 m.g.d. Filter Plant at the City of Savannah, Georgia. 
Consulting Engineers:—J. E. Sirrine Company 
General Contractors:—Virginia Engineering Company 
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Compact Pipe Gallery 
Made Possible by Roberts Waste Valves 







MECHANICAL FQUIPMENT 
bY 


ROBERTS FIETER MEG.tO 
DARBY, PENNA. 
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ROBERTS FILTER 
MANUFACTURING CO. 


View of Operating Floor 640 COLUMBIA AVENUE * DARBY, PENNA. 
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Ammonia alum is sometimes used 
for coagulation, but it is economical 
only for special conditions. The for- 
mula for ammonia alum, which is a 
true alum, is Al.(SO,); * (NH,)-SO, - 
24H.O. Ammonia alum _ dissolves 
slowly. Based on the Al.O; content, 
the cost is greater than for ordinary 
or filter alum. 

Sodium aluminate, (Na-Al.O,), is 
another coagulant that is advanta- 
geous for certain uses, primarily 
with water used for boilers or for 
steaming purposes. 


The Iron Coagulants 
Iron, Fe, atomic weight 55.85, is 
used in water and sewage coagula- 
tion in a number of forms, includ- 
ing the following: 


FeSO, ..........ferrous sulfate 
| ferric sulfate 
een ferric chloride 


Ferrous sulfate, frequently called 
copperas, should not be confused 
with copper sulfate (CuSO,). As 
commonly purchased, ferrous sul- 
fate has the formula FeSO, * 7H.O. 
When used in coagulation, lime must 
usually be added to provide the al- 
kalinity necessary for reaction, and 
oxygen must be available to change 
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Table 2.—Molecular and Gram-Equivalent Weights 


Compound 


Aluminum sulfate 
Calcium carbonate 
Calcium oxide 
Calcium sulfate 
Ferrous sulfate 
Ferric chloride 
Hydrochloric acid 
Hydrogen sulfide 
Nitric acid 

10 Sodium carbonate 
11 Silver nitrate 

12 Sodium hydroxide 
13 Sulfuric acid 


CDOnNOUAWN — 


the Fe(OH): to Fe(OH).:, 
the desired coagulant. 

If 3 parts of chlorine are added to 
6 parts of FeSO,, 2 parts of ferric 
sulfate and 2 parts of ferric chloride 
are produced. 


which is 


It will be an interesting problem 
for the student to compute how much 
chlorine is needed to react with each 
pound of ferrous sulfate in this so- 
lution, remembering that the for- 
mula for ferrous sulfate is FeSO,° - 
7H:O and that an allowance must be 
made for the weight of the water 


Mole- Gram- 
cular Equivalent 

Formula Weight Weight 
Al, (SO,4)3 342.12 57.02 
.. CaCO, 100.09 50.04 
_Cad 56.08 28.04 
.. CaSO, 136.15 68.07 
.. FeSO, 151.92 75.96 
. FeCl, 162.22 54.07 
HCl 36.47 36.47 
H.S 34.09 17.04 
HNO. 63.02 63.02 
Na. CO, 106.01 53.00 
AgNO, 169.89 169.89 
NaOH 40.01 40.01 
H.SO, 98.09 49.04 


in the hydrate. He should use the 
atomic weights previously given and 
either neglect the right half of the 
equation or allow for 42H.O in bal- 
ancing it, this being due to the 7H.0 
contained in each unit of the FeSO,. 
Ferric chloride is available in lump 
form, the formula being FeCl. *6H.0, 
and also as a solution. The concen- 
tration in solution varies because of 
the relation between temperature 
and crystallization, and is about 40%, 
falling to 35% in cold weather. 
Hypochlorites of calcium or s0- 








LIME 





WATER SOFTENING 


SCALE PREVENTION 
CORROSION CONTROL 





COAGULATION 
PURIFYING (EXCESS ALKALINITY) 


ALWAYS USEFUL... 





oly on LIME 
-tested by time 


ry fy 


pH CONTROL 


a » OFTEN INDISPENSABLE 


in Municipal and Industrial 
Water Treatment for 


in Sewage and Trade Waste 
Treatment for 


PRECIPITATION 
COAGULATION 


PRE-TREATMENT BY INDUSTRIAL PLANTS 


NEUTRALIZATION 


REMOVAL OF IRON, MANGANESE, CARBON DIOXIDE, FLUORINE, SILICA, etc. 


Lime’s widespread and increasing use is due to its low cost, 
convenient plant locations, and ease of use. 


For information on lime and dependable lime suppliers, write to— 


NATIONAL LIME associaTION 


927 Fifteenth Street, N.W., Washington 5, D. C. 
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ALWAYS USE Pen over thirty-five years we have manufactured 
HYDRO-TITE in powder form and have shipped it to you in 


( age \5 
100 lb. bags. \= 


amb | For over ten years we have used a waterproof 
double bag to insure your getting a product free from moisture. 
We have experimented with HYDRO-TITE in solid form but have 
never felt that the conventional size ingot 7 or pig lent itself 
to efficient handling. One day, while munching a chocolate bar ; 
it all became very clear. This is the way to do it! Tie twelve little 
pigs together by their tails >, : so they 
can be as easily separated as the squares of chocolate. That’s how the 
litter of twelve little pigs came into being. We pack two litters to 

a sturdy 50 lb. carton for ease of shipping, handling and storing. 
HYDRO-TITE is still available in bags so be sure to mark 


your order “pigs” or “bags” according to your preference 





THE BACTERIA-FREE 
JOINT PACKING All HYDRO-TITE now contains a protective germicide to 


suard against hazardous soil conditions 





HYORAULIC DEVELOPMENT CORPORATION 








Main Sales Office: 50 Church Street, New York, N. Y 
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dium are used for various purposes, 
as for sterilizing newly laid mains, 
chlorinating small water supplies 
and for similar purposes. The typical 
formula for calcium hypochlorite is 
Ca(ClO):, and for sodium hypochlo- 
rite is NaClo. 

Activated carbon differs from other 
chemicals in that its value is meas- 
ured by what it accomplishes rather 
than its chemical analysis. The action 
of activated carbon is by adsorption. 
When activated carbons adsorb im- 
purities from solution, these im- 
purities are actually removed rather 


For re i 
or standby 
service — 


PITTCHLOR 





Pittchlor, containing 70% available 


HILO i 


EASY TO USE, EFFECTIVE CHLORINE AGENT 


than changed by chemical reaction 
from one compound to another. The 
primary application of activated car- 
bon in the water and sewage field 
is for control of odors. 

Other chemicals or compounds 
employed or encountered in water 
and sewage work include the fol- 
lowing: 


NaOH, or sodium hydroxide or 


caustic soda, used generally as an 
alkali. 


CuSO,, copper sulfate, used in al- 
gae control. 












chlorine, is excellent for all types of 


water treatment. Use 


. and as 
auxiliary in larger installations. 


lons daily . 


as the sole 
agent in supplies up to 500,000 gal- 
a valuable 


A high-test calcium hypochlorite con- 
taining 70% available chlorine. Gran- 
ular, free-flowing, non-caking. Packed 
in 5 lb. cans (9 per case), 3 34 lb. cans 
(12 per case) and 130 Ib. drums. 


I. ECONOMICAL TO USE—Pittchlor, which performs the same chlorinat- 
ing action as liquid chlorine, may be applied manually or through 


simple mechanical feeders. 


2. EXCELLENT FOR EMERGENCIES — Pittchlor’ 


s high stability and ease of 


use makes it very desirable for emergency uses: in floods, fires, 
droughts, or whenever permanent chlorination installations are 
rendered partially or totally ineffective. 


Ask your dealer for Pittchlor. For free descriptive literature write: 


Pittsburgh Plate Glass Company, 


Columbia Chemical Division, 


Fifth at Bellefield, Pittsburgh 13, Pa. 


COLUMBIA (Se) CHEMICALS 


CHICAGO 
CINCINNATI 


BOSTON 


CHARLOTTE 


PAINT GLASS 


PITTSBURGH 





ST. LOUIS 
CLEVELAND 


CHEMICALS 


Je ee 


PITTSBURGH 
° PHILADELPHIA 
SAN FRANCISCO 


BRUSHES 


NEW YORK 
MINNEAPOLIS 
PLASTICS 


GLASS COMPANY 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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NH:;, ammonia used with chlorine 
for water treatment. 
NH:Cl or NHCkh, chloramine, used 
in water treatment. 
SO., sulfur dioxide, used for vari- 
ous purposes in water treatment. 
Ozone, O:, is used in water puri- 
fication for odor control. 


Making a “Standard” Start 

A standard solution is one that 
contains a known weight of the sub- 
stance under consideration in a defi- 
nite volume of solution. Standard 
solutions are an absolute necessity 
in making analyses, and such solu- 
tions are usually expressed in terms 


| of the normal system. To understand 


fully the normal system, some ex- 
planations and a few definitions are 
necessary. 

The gram-atomic weight of a sub- 
stance is the atomic weight of that 
substance expressed in grams. For 
example (see Table 1, atomic 
weights) the atomic weight of sul- 
fur is 32.07, and the gram-atomic 
weight is 32.07 grams. The atomic 
weight of sodium is 23.00 and the 
gram-atomic weight is 23.00 grams. 

The gram-molecular weight of a 
substance or compound is the sum 
of the gram atomic weights of the 
elements that make it up. For in- 
stance, the molecular weight of sul- 
furic acid, H:SQ,, is 2.02 + 32.07 + 
64.00 — 98.09, and the gram-mole- 


cular weight is 98.09 grams. The 
gram-molecular weight of sodium 
| carbonate, NasCO,, is 46.00 + 12.01 


+ 48.00 = 106.01 grams. 

The gram-equivalent weight of a 
compound is computed from these. 
For acids, the gram-equivalent 
weight is the gram-molecular weight 
divided by the number of replace- 
able hydrogen atoms that they con- 
tain. For instance, H.SO, contains 
two replaceable hydrogen atoms, 


| and the gram equivalent weight is 


the gram-molecular weight divided 
by 2; that is, it is 98.09 + 2 = 49.04. 
For bases, the gram-molecular 
weight is divided by the number of 
hydrogen or hydroxyl ions entering 


into the neutralizing reaction. For 


placed by two H 


instance, Na-COs has the equivalent 
of two ionizable hydrogen atoms 
(that is the two Na ions can be re- 
ions) and the 
gram-equivalent weight is therefore 
106.01 + 2 = 53.00. 

The gram-equivalent weights of 
various compounds are shown in 
Table 2, page 62. 

These gram-equivalent weights 
are given in most chemistry texts, 
or they may be computed. Consider- 
ing aluminum sulfate, the molecular 

(Please turn to page 67) 
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This new dripless pouring spout, by elimi- 
nating dripping of acids, will help prevent 
personal injury by acid burns and protect 
laboratory apparatus and furniture. Two 
types of dripless spouts are available, one 
having 38 mm. threaded skirts to fit the 
J. T. Baker acid bottle, and another to 
fit the Baker & Adamson, Du Pont, 
Mallinckrodt, and Merck acid bottles. In 
addition, a group of dripless spouts are 
available for reagents and other laboratory 
liquids for use on bottles having 22, 24, 
and 28 mm. threaded skirts. All spouts, 
including air-tight caps, are made of 
polyethylene plastic, will resist acid, and 
are easily cleaned. 


Key to the no-drip feature (patent ap- 
plied for) is shown in the sketch. There is 
a tapering groove leading from the top 
of the orifice to the “‘auxiliary volume 
recess control,’’ which is set back a short 
distance from the lip of the pour-out spout. 








When pouring ceases, a small amount of 
fluid is pocketed in the recess control. 
Simultaneously with this action, there is a 
rush of liquid forward of the control and 
on the side wall of the orifice to the tapered 
groove which widens out at the merging 
of same into the recess. This action unites 
the liquid in the tapered groove and the 
control recess which tends to move slowly 
back towards the inside of the vessel as 
the vessel is brought to an upright posi- 
tion. This action causes the liquid forward 
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Molded Reservoir instantly 
retracts liquid from lipwhen 
pouring stops 





of the tip of the orifice to either sever 
itself from the main body or be brought 
back into the vessel. 

H-59652 Dripless Acid Spout — For Baker & 


Adamson, Du Pont, Mallinckrodt, and Merck 
5-pint acid bottles. (See H-59654, for J. T. Baker 


5-pint acid bottles). Per box of six. o« Saas 
H-59654 Dripless Acid Spout — For J. T. Baker 
5-pint acid bottles only. Per box of six. . $2.25 


H-59655 Dripless Spout — For use on screw cap 
bottles. 


Capsize,mm. ... 22 24 28 
Per box of twelve. . 4.00 4.00 4.25 


AVAILABLE FROM STOCK 
Prices Subject To Change Without Notice 


CLEVELAND + CINCINNATI + 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 





DETROIT + 


LOS ANGELES + PHILADELPHIA 
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CENTRILINE 
CORPORATION 


140 CEDAR STREET 
NEW YORK 6, N. Y. 
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called to Newark 


7 TIMES "14 YEARS 


ae POW 25 


IN 1935 Centriline did its first work for the city of 

Newark, N. J.—cleaned and lined with cement mortar 

27,551 feet of 48” riveted steel pipe. The capacity of this 
Fro 


40-year old pipe was thereby increased 77%—12% higher 
than the original capacity—and it has stayed there! 


That may explain why Centriline has been called back 
again and again to recondition more of Newark’s vital 
water mains. To date, more than 40 miles of these mains 
have been Centrilined. 


If your pipeline investment is under attack by tubercu- 
lation and corrosion—if your maintenance and pumping 
costs are rising—if your mains deliver less water at a 
time when you need more—call on Centriline. Like 
Newark, your city will find that it pays! 


CEMENT MORTAR LININGS FOR WATER MAINS 


CENTRIFUGALLY APPLIED in strict conformity with 
A. W. W. A. Specifications. 


When you need special information—consult the READERS’ SERVICE DEPT. on poges 93-§7 
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weight is obtained by adding the 
atomic weights of the elements that 
make it up; the number of equiva- 
lents ionizable hydrogen atoms can 
be determined by inspection. For 
instance we know that SO. and 2H 
combine to form H.SO,. Therefore 
SO, will combine with two hydro- 
gen ions. In Al.(SO,)s, the Al: com- 
bines with three SO, and therefore 
it must be equivalent to 6 H ions. 
Thus the gram equivalent weight is 
342.12 = 6 = 57.02. 

Since Ca can be replaced by H: 
(or 2H), the factor in lines num- 
bered 2, 3 and 4 of Table 2 is 2 and 
gram equivalent weights are one- 
half the molecular weights. In line 
6, we remember that H and Cl com- 
bine, whereas Fe combines with 
3Cl; therefore the gram-equivalent 
weight is the molecular weight di- 
vided by 3. In lines 7, 9, 11 and 12 
there is only a single H and the 
molecular and gram_ equivalent 
weight are the same. 


What “Normal” Means in a 
Solution 


A normal solution contains one 
gram-equivalent weight of that sub- 
stance in a liter of solution. A nor- 
mal solution of sulfuric acid (see 
Line 13 of Table 2), therefore, con- 
tains 49.04 grams of pure sulfuric 
acid in one liter of solution; usually 
the pure acid is added to distilled 
water to make up the required 
quantity of one liter. Likewise a 
normal solution of calcium car- 
bonate contains 50.04 grams (see 
Line 2 of Table 2) of the pure cal- 
cium carbonate in one liter of solu- 
tion. A milliliter (or a liter, quart, 
ete.) of the sulfuric acid solution will 
exactly neutralize a milliter (or liter, 
quart, etc.) of the calcium carbonate 
solution. 

An 0.02N, a fiftieth normal or an 
N/50 solution of sulfuric acid are 
all the same and will contain 1/50 
»f 49.04 grams or 0.98 gram of pure 
sulfuric acid in 1 liter. In the case 
of calcium carbonate, one liter of 
an N/50 solution will contain 50.04 
50 or almost exactly 1.00 gram of 
pure calcium carbonate. 

A tenth normal (0.10 or N/10) 
solution of sulfuric acid will contain 
4.904 grams of pure acid in a liter 
of solution; a normal solution, as 
ilready stated, will contain 49.04 
grams; a 10N solution will contain 
490.4 grams, etc. 

The preparation of these normal 
solutions must begin with some 
material that can be obtained in a 
pure state; sodium carbonate is usu- 
illy employed initially. A solution 


normal or less than normal 


strength is obtained by weighing 
out the required amount, and this 
is diluted as desired. From this 
standard solution, sulfuric acid and 
ether solutions are made up by 
checking against the original. The 
procedure requires some _ practice 
and skill in handling chemicals and 
chemical equipment. A particularly 
clear description of the detail pro- 
cedure to be followed is given in 
Theroux, Eldridge & Mallman’s 
book. It is better for the small sew- 
age or water plant laboratory with- 
out a trained chemist to purchase 
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solutions of definite strength al- 
ready made up, or ampoules con- 
taining these solutions ready for use. 

Solutions may change in strength 
as time passes, and they should be 
checked by titrating them against 
solutions of known strength, and 
their variation from normal deter- 
mined and corrected for in subse- 
quent calculations. Titration means 
adding measured small quantities of 
the standard until a definite end 
point is shown. In actual laboratory 
practice, solutions are not always 
kept at exact normal strength, but 


LIME SODA SOFTENING 


TURBIDITY and COLOR 
REMOVAL 


INDUSTRIAL WASTE 
RECOVERY and TREATMENT 


RECIRCULATION CONTROL 


Exact control of recircula- 
tion of lime sludge and 
partially treated water in- 
sures several passages of 
the water through slurry 
blanket before it is dis- 
charged as effluent. 
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SLURRY BLANKET CONTROL 


Adjustable depth of slurry 
blanket—with automatic 
wasing of excess slurry — 
provides optimum condi 
tion for complete treat 
mentand stabilization. 


Design permits imme- 
diate normal operation 
after shut-downs. 
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their actual strength is known and 
proper allowances made in the com- 
putations. 


“Molar” Solutions in Chemistry 


A molar solution of a substance 
is a solution that contains one gram- 
molecular weight of the substance 
in one liter of solution. As already 
stated, the gram-molecular weight 
is the sum of the gram-atomic 
weights of the elements that make 
up the compound. Molar solutions 
are indicated by strength in the 
same way that normal solutions are 
indicated; that is, 0.01M or M/100; 
M/50; 10M. etc. 

A molar solution of sulfuric acid 
contains 98..09 grams of the pure 
acid in one liter; an 0.02M solution 
(M/50 solution) contains 1.9618 
grams; and an 0.01M (M/100 solu- 
tion contains 0.98 gram, or exactly 
the same as an N/50 solution. In the 
case of H.SO,, Na.CO;s and other 
compounds that have two replace- 
able hydrogen atoms, the Molar 
solution is twice as strong as the 
Normal solution, and an M solution 
equals a 2N solution. In the case of 
those compounds that have but one 
replaceable hydrogen atom, as 
HNO;, HCl and NaOH, the gram 


equivalent weight is the same as the 
gram molecular weight, and the 
Molar and Normal solutions are of 
equal strength. 


Making Chemical Tests 


It is not the purpose of this text 
to explain the procedure in making 
chemical tests, for which “Standard 
Methods” or the excellent text by 
Theroux, Eldridge and Mallman 
should be followed, but it is desir- 
able to be familiar with the various 
terms used in connection with them. 
General methods employed in test- 
ing include qualitative analyses, 
which are made to determine what 
elements or compounds are present; 
and quantitative analyses which 
are made to determine the amounts 
present. 

Before attempting to determine 
the amount of chemical compounds 
present, it is necessary to determine 
the kinds of compounds that are in 
the sample. In many cases, a quali- 
tative analysis is all that is neces- 
sary, but in other cases it will serve 
as a guide to the methods to be em- 
ployed for further testing. A very 
simple form of qualitative analysis 
is the addition of orthotolidine solu- 
tion to water to determine if chlo- 
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rine is present. The presence of 
color indicates that chlorine is 
present; and, as a matter of fact, this 
test is quantitative also, since the 
intensity of color indicates the 
amount of chlorine in the water; 
and the method of anlaysis is colori- 
metric. 

Gravimetric quantitative analyses 
are ‘made by weighing the amount 
of compound that is present in the 
sample, the compound first being 
changed by appropriate methods so 
that it is insoluble and easily sepa- 
rated. For example, the determina- 
tion of sulfur in a sample of sewage 
involves changing the sulfur to sul- 
fate and combining it with a soluble 
salt of lead or barium. The result- 
ing compound is insoluble and can 
be removed by filtration and 
weighed, permitting the amount of 
sulfur in the original sample to be 
calculated. 

Volumetric quantitative analyses 
are made by adding a chemical of 
known concentration or strength to 
an exact quantity of the sample. 
The volume of the reagent required 
for the desired reaction permits the 
amount of chemical in the sample 
to be calculated. For example, the 
alkalinity of water is determined 
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Vitrification—Key to Centuries of Service 


There are two simple reasons why Vitrified Clay Pipe 
lasts forever! 


1. Clay is the only basic pipe material which is acid- 
proof and chemical-resistant by nature. 

. Vitrification at fusing temperatures bonds this 
imperishable clay into strong, homogeneous pipe 
lengths that can’t disintegrate! 

Result? Clay Pipe never wears out — is completely 

unaffected by acids, alkalies and chemicals! It’s the 

world’s only absolutely safe pipe for sewerage installa- 
tions under any and all service conditions. 

If you need specific information on a Clay Pipe 

problem, write the details to the office nearest you. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 


1105 Huntington Bank Bidg., Columbus 15, Ohio 
703 Ninth and Hill Bldg., Los Angeles 15, Calif. 
522 First National Bank Bidg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
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11 miles of Vitrified Clay Pipe sewers serve the 
huge new Chevrolet Parts Plant which sprawls 
over 40 acres in suburban Parma, outside Cleve- 
land, Ohio. All Clay Pipe except that in crane 
bay areas is set at normal depths of from two to 
eight feet. Extra-Strength Vitrified Clay Pipe is 
set at 12 feet in crane bays, to withstand the 
strain of heavy presses and cranes. 
Architects — Fairbrother and Miehls. Contrac- 
tors — Darin and Armstrong. Clay Pipe sewer 
system installed by Feldman Brothers Plumbing 
and Heating Co. All of Cleveland, Ohio. 
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by adding to a sample of 100 ml. 
(after phenolphthalein or methyl 
orange indicator has been added) 
N/50 sulfuric acid until a color 
change is noted. The alkalinity of 
the water, expressed in parts per 
million, is 10 times the number of 
milliliters of N/50 sulfuric acid re- 
quired to produce the color change. 

Colorimetric quantitative analyses 
involve the determination of the 
amount of unknown chemical in the 


sample by matching the color pro- 


duced by adding the same chemical 
to a set of samples containing a 





After cleaning 


known amount of the chemical be- 
ing tested for, or by artificial color 
standards. This method is valuable 
in determining the presence and 
amounts of minute quantities of 
chemicals. For example, nitrites in 
water or sewage can be determined 
by adding a chemical that produces 
a distinct color in the sample; and 
matching this color with that pro- 
duced by adding the same chemical 
to previously prepared tubes con- 
taining known amounts of nitrites. 

Turbidimetric analyses are used 
in determining the amount of tur- 


Special Power Winch for pulling cleaning head through pipe. 


Just 30 years ago the water mains of the city of Toledo, Ohio were 


successfully cleaned by National. 


The thoroughness with which National performed that initial job, along 
with the exceptionally fine water treatment system installed by Toledo's 
Water Works Department has enabled the original cleaning to last 30 years. 


It was because of that unusual record that Toledo's progressive water 
works department has again selected National to clean its entire water 
main system—a program that will take over five years to complete. 


Tests made on those lines already cleaned by National indicate higher 
pressure and increased carrying capacities, resulting in greater fire pro- 


tection for Toledo’s outlying districts. 


There's no obligation to have a National engineer estimate the cost 
of cleaning your lines. Why not write today! 
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bidity present in a sample by match- 
ing it with a series of suspensions 
of known turbidity. This is illus- 
trated in the use of the familiar 
turbidity samples. 


CHEMISTRY IN 
WATER TREATMENT 

In water treatment, chemistry is 
used in the determination of alka- 
linity, in softening, in coagulation, 
in corrosion control and in various 
fields of water treatment. 


What About Alkalinity, 
Hardness and Salinity? 


Alkalinity, salinity and hardness 
are caused by the presence of cer- 
tain chemical compounds in the 
water. A determination of the kinds 
and amounts of these may be neces- 
sary for proper treatment proced- 
ures. Compounds that cause alka- 
linity, hardness and salinity may be 
grouped as follows: 

Those that cause alkalinity only: 
Potassium carbonate, K.CO; 
Potassium bicarbonate, KHCO, 
Sodium carbonate, NaCO; 
Sodium bicarbonate, NaHCO, 

Those that cause both alkalinity 
and carbonate hardness: 


Calcium carbonate, CaCO, 
Calcium bicarbonate, Ca(HCO,). 
Magnesium carbonate, MgCoO, 
Magnesium bicarbonate, Mg(HCO.), 


It will be noted that the potassium 
and sodium compounds do not cause 
hardness, but that all carbonates and 
bicarbonates cause alkalinity, while 
all calcium and magnesium com- 
pounds cause hardness, whether in 
the carbonate, bicarbonate, sulfate 
or chloride form. 

Those that cause both salinity and 
non-carbonate hardness: 


Calcium sulfate, CaSO, 
Calcium chloride, CaCl. 
Magnesium sulfate, MgSo, 
Magnesium chloride, MgCl, 
Other salts that cause salinity, 
but not hardness: 
Potassium sulfate, K.SO, 
Potassium chloride, KCl 
Potassium nitrate, KNO; 
Sodium sulfate, Na,SO, 
Sodium chloride, NaCl 
Sodium nitrate, NaNO; 


Caustic alkalinity occurs when 
there is an excess of lime in the 
water and this excess may precipi- 
tate in the distribution system or on 
the sand of a filter bed as CaCO:. 
Caustic alkalinity does not occur 
naturally. 

Acidity in water is caused by 
free CO., by mineral acids, by iron 
or aluminum sulfates and by some 
other less common compounds. 
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This enlarged edition, by Dr. Frank E. 
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trolling various forms of microscopic life | 
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Basic Tests for Alkalinity 

The basic tests for alkalinity are 
those for phenolphthalein alkalinity 
and for methyl orange alkalinity. 
The method of performing these 
tests will not be described here as 
there are a number of excellent texts 
available describing the procedures 
in detail. 

The phenolphthalein and methy] 
orange alkalinity determinations 
show the kinds of alkalinity that are 
present in the water. Phenolphtha- 
lein measures none of the bicarbon- 
ates, half of the normal carbonate 
and all of the hydroxide alkalinity: 
and methyl orange measures the 
total of all alkalinity. All alkalinity 
is measured in terms of CaCO... The 
relationships between these three 
kinds of alkalinity are shown in the 
following examples: 

(1) If the alkalinity to phenolph- 
thalein is 0, that is, there is no color 
reaction to the addition of the 
phenolphthalein indicator solution, 
there is no caustic alkalinity and no 
carbonate alkalinity, but the alka- 
linity to methyl orange as shown 
by the test represents the bicarbon- 
ate alkalinity. 

Example: Alkalinity to phenolph- 
thalein is 0.0 ppm: and to methyl 
orange is 18.5 ppm. Caustic alka- 
linity is 0; carbonate alkalinity is 
0; and bicarbonate alkalinity is 18.5 
ppm. 

(2) When the alkalinity to phen- 
olphthalein is less than one-half the 
alkalinity to methyl orange, there 
is no caustic alkalinity; the carbon- 
ate alkalinity is twice the phenolph- 
thalein alkalinity; and the bicarbon- 
ate alkalinity is the methyl orange 
alkalinity minus twice the phen- 
olphthalein alkalinity. 

Example: Alkalinity to phenolp- 
thalein is 28.0 ppm; and to methyl 
orange 86.0 ppm. Caustic alkalinity 
is 0; carbonate alkalinity is 56.0 
ppm. and bicarbonate alkalinity is 
86 — (2 x 28) 30 ppm. 

(3) When the phenolphthalein al- 
kalinity is exactly one-half of the 
methyl] orange alkalinity, the caustic 
alkalinity is 0, the carbonate alka- 
linity is the methyl 
orange alkalinity, and the bicarbon 
ate alkalinity is 0. 

Example: Phenolphthalein alka- 
linity is 72.0 ppm and methyl orange 
alkalinity is 144.0 ppm. The caustic 
alkalinity is 0.0 ppm.: the carbonate 
alkalinity is 144.0 ppm; and the 
bicarbonate alkalinity is 0.0 ppm. 

(4) When the 
alkalinity is more than one-half of 
the methyl orange alkalinity, caus- 
tic alkalinity is twice the phenoip- 


same as the 


phenolphthalein 
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thalein alkalinity minus the methy] 
orange alkalinity; the carbonate 
alkalinity is twice the difference be- 
tween the methyl orange and phen- 
olphthalein alkalinities; and the 
bicarbonate alkalinity is 0. 

Example: The phenolphthalein al. 
kalinity is 150 ppm; the methy] 
orange alkalinity is 196 ppm. The 
caustic alkalinity is 2 x 150 — 196 

104 ppm.; the carbonate alkalin- 
ity is 2 x (196 — 150) 92 ppm: bi- 
carbonate alkalinity is 0. 

(5) When the phenolphthalein 
and methyl orange alkalinities are 
the same, all the alkalinity is caustic 
alkalinity and carbonate and bi- 
carbonate alkalinities are 0. 

Example: Phenolphthalein alka- 
linity is 120; alkalinity to methyl 
orange is 120. Hydroxide alkalinity 
is 120, and carbonate and bicarbon- 
ate alkalinities are 0. 

The utility and method of use of 
alkalinity determinations will be 
indicated in material presented 
hereafter. 


The Two Kinds of Hardness 

Hardness is of two kinds, carbon- 
ate hardness, sometimes called tem- 
porary hardness because part if it is 
removable by boiling; and _non- 
carbonate hardness, also called per- 
manent hardness because it is not 
affected by boiling. Carbonate hard- 
ness, as already stated, is due to 
calcium and magnesium carbonates 
and bicarbonates; the calcium car- 
bonate is insoluble except for a 
residual of between one and two 
grains per gallon, so that partial 
softening is obtained by changing 
these bicarbonates to carbonates 
Non-carbonate hardness is caused 
by calcium and magnesium sulfates 
and chlorides, also as 
stated. 


previously 


CHEMISTRY AND 
WATER SOFTENING 


There are two principal methods 
of water softening—the 
lime-soda and the use of 
These will be discussed 
separately and only from the view- 
point of the elementary chemical 
procedures involved. As a basis fo! 
lime-soda_ softening, certain 
are necessary. 


lime or 
process 
zeolites. 


tests 


Determining the Hardness 
A test for total hardness is neces- 
sary to measure the amount of cal- 
cium and magnesium compounds, 


which include those causing car- 
bonate as well as non-carbonate 
hardness. That is, total hardness 


tests will show the amounts of the 
compounds causing hardness. 
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LARGE PLANT OR SMALL... 
Rex Provides PROVED ed 


Large plant or small ... primary or complete treatment . . . domestic 
or industrial waste, Rex provides the right equipment for every liquid 
clarification or solid separation operation. 

Small plants can obtain equipment that is equally efficient, equally 
economical and as durable as that for large plants. All Rex equipment 
and processes are time-tested and proved in hundreds of successful 
installations. Specially trained Rex sanitation engineers will be glad 


to help you with your problems. For facts write for your copy of Bul- 
letin No. 48-41. Chain Belt Company, 
waukee 4, Wisconsin. 


1722 West Bruce Street, Mil- 


REX TOW-BRO SLUDGE REMOV- 
ERS are the only sludge collectors 
which remove sludge from tank 
bottom immediately on contact in- 
stead of by the usual blowing or 
scraping. They assure accurate 
control of sludge removal over 
a wide range of withdrawal rates. 
Greater sludge concentration, 
greater operating, flexibility and 
a clearer effluent are all readily 
obtainable with Tow-Bro. * 


REX FLASH MIXERS AND FLOC- 
TROLS provide the necessary rapid 
dispersement of chemical through- 
out the liquid, followed by a gently 
multi-stage slow mixing for opti- 
mum floc formation. Floctrol de- 
signs assure utilization of full tank 
volume and important savings in 


chemicals. * 





REX MECHANICALLY CLEANED BAR 
SCREENS are neat in appearance and 
provide an efficient means of removing 














large solids from liquids. They are easily 
installed in new or existing channels and 
have remarkably low head loss. With 
side frames recessed in channel walls, 
they assure an unobstructed flow to the 


rack. 
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REX CONVEYOR SLUDGE COL- 
LECTORS combinethe well-known 
advantages of the rectangular 
settling tank with a rugged and 
efficient form of sludge removal 
mechanism. Whether handling 
primary sludge or light flocculent 
solids, their performance is trouble 
free and dependable. They rarely 
need to operate more than a few 


hours daily. . 





REX GRIT EQUIPMENT, incorporating 
the exclusive principle of recircula- 
tion, effectively separatesand removes 
inorganic solids from liquids. No grit 
washer is needed. Long life is assured 
‘ with minimum maintenance. 
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SEWAGE | 


HELLIGE POCKET COMPARATOR 





The test for hardness, with the 
analyses for phenolphthalein and 
methyl orange alkalinity, permit the 
computation of many other factors 
showing information on the charac- 
teristics of the water. 

When total hardness and alkalin- 
ity are the same, calcium and mag- 
nesium bicarbonates and carbonates 


| produce all of the hardness, which 
is carbonate hardness. Example: 
Alkalinity to methyl orange 60: 
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The Instrument of Choice for Better pH Control 
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total hardness 60. All hardness is 
due to calcium and magnesium car- 
bonates and bicarbonates. 

When total hardness exceeds al- 
kalinity, the hardness is made up of 
the carbonate hardness, which equals 
the alkalinity, and the non-carbon- 
ate hardness which equals the total 
hardness less the alkalinity. Exam- 
ple: Total hardness 80; alkalinity 
60; non-carbonate hardness is 80 — 
60 = 20; carbonate hardness is 60. 

When the total hardness is less 
than the alkalinity, there is no non- 
carbonate hardness, and the differ- 
ence between the total hardness 
and alkalinity measures the amount 
of sodium and potassium carbonates 
that are present. Example: Total 
hardness 60; alkalinity 80. All of the 
hardness is carbonate hardness; and 
there are 80 — 60 = 20 parts of 
sodium and potassium carbonates 
and bicarbonates. 

In water softening, these sodium 
and potassium carbonates and bi- 
carbonates can be neglected, as they 
do not affect hardness. In analyses, 
these are stated as negative non- 
carbonate hardness and are sub- 
tracted from the alkalinity to show 
total hardness. 


How Chemicals Soften Water 


As already stated, the carbonate 
hardness is due to the presence of 
calcium and magnesium bicarbon- 
ates and carbonates, but the calcium 


carbonate is only slightly soluble 
| in water—to the extent of about 
| 20 to 30 ppm. In excess of this 


amount, the carbonates are insolu- 


| ble and will precipitate or settle out. 


Therefore, by changing the bicar- 
bonates to carbonates, carbonate 
hardness can be reduced to about 30 
ppm. 

This can be accomplished by add- 
ing lime which combines with the 
CO. in the bicarbonates and con- 
verts them to normal carbonates. 
The reaction for calcium bicarbon- 
ates when hydrated lime is added 
is: Ca(HCO;)2 + Ca(OH). = 2CaCO; 
+ 2H.0. 

The reaction with magnesium is 
the same, but since MgCO; is solu- 
ble, it is converted to Mg(OH). by 
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the addition of more lime. This ad- 
dition of an excess of lime produces 
caustic alkalinity; and when mag- 
nesium is present forms magnesium 
hydroxide, which precipitates in 
large white flakes. The reaction js: 


CaCOs. 


The non-carbonate hardness (Ca- 
SO.) can be removed by adding 
soda ash (Na:CO;), as_ follows: 
CaSO, + Na-CO; = CaCO; + Na.SO,. 

When using lime, consideration 
must be given to the CaO content. 
The atomic weight of Ca is 40.08 
and of O is 16, and the total molecu- 
lar weight of CaO is therefore 56.08. 
Hydrated lime consists of CaO and 
H.O, and is therefore Ca(OH).; the 
molecular weight is 40.08 + 2.02 + 
32.00, or 74.10. On the basis of effec- 
tive CaO, therefore, hydrated lime 
is by weight equal to 56.08 74.10 

75.7% of CaO. However, pur- 
chased lime may contain only 90% 
to 95% of CaO. These impurities, if 
present, must be determined and al- 
lowed for. 


Softening Computations 


In lime softening computations, 
analyses are required to show the 
free CO., the half-bound CO., the 
non-carbonate hardness and_ the 
total magnesium. Lime must be 
added to react with all of these. 
Half-bound CO, equals 44% of the 
alkalinity, as follows: The atomic 
weight of CaCO; is 100.09, and of 
CO, is 44.01, which is 44% of the 
weight of CaCO. 

The amount of lime theoretically 
required to react with CO, is de- 
termined by adding together the 
free CO. and the half-bound CO,, 
both expressed in parts per million 
and multiplying by a factor which 
is determined as follows: The atomic 
weight of CaCO:, which is the com- 
pound into which it is desired to 
convert the CO: by the addition of 
lime, is 40.08 + 12.01 + 48.00 
100.09, of which the weight of CO, 
is 44.01, and of CaO is 56.08. For 
each part per million of CO: pres- 
ent, there will be required 56.08 
44.01 = 1.272 parts of CaO. Since | 
ppm equals 8.34 pounds per million 
gallons, 8.34 x 1.272 = 10.6 pounds 
of lime for each part per million 
of CO:, whether free or half-bound, 
per million gallons of water. (These 
data are for lime with 100% CaO 
and must be corrected for the ac- 
tual CaO content of the lime used) 

Soda ash is required to remove 
non-carbonate hardness, which it 
does by converting the calcium sul- 
fates and chlorides to calcium car- 
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ponates and sodium sulfates and 
chlorides. Since the non-carbonate 
hardness is expressed by the tests 
as parts per million of CaCO:, for 
each ppm of non-carbonate hard- 
ness, there will be required 46.00 
+ 12.01 + 48.00 = 106.01 (the atomic 
weight of Na:CO;) divided by 100.09 
(the atomic weight of CaCO:;), or 
106.01 100.09 x 8.34 — 8.84 pounds 
of soda ash per million gallons for 
each part per million of non-car- 
bponate hardness. 

The removal of magnesium is ac- 
complished by adding lime. The 
analysis should show the total mag- 
nesium present. This magnesium, 
which is in the form of chlorides, 
carbonates or sulfates, must be 
changed by the addition of lime 
to magnesium hydroxide (Mg- 
(OH).). The reactions may be: 
MgCl: + Ca(OH). — CaCl, T Mg- 
(OH)»; MgCO; + Ca(OH). = CaCOs 
+ Mg(OH):; or Mgso, + Ca(OH), 

CaSO. + Mg(OH).. 

The Ca(OH). is, of course, hy- 
drated lime, that is CaO + H.O, 
but computations are on the basis 
of CaO. 

Since the analyses show the mag- 
nesium present in any of the above 
forms, the amount of lime required 
is as the atomic weight of CaO and 
Mg, or 56.08 and 24.32; and for each 
ppm of Mg there will be required 
56.08 24.32 — 2.306 ppm of lime, 
or 2.306 x 8.34 = 19.23 pounds per 
million gallons. If there are 20 
ppm of total magnesium, 20 x 19.23 

384.6 pounds of lime will be re- 
quired per million gallons. 


Examples of Calculations 


Example: The analyses of a water 
shows the following: Free CO:, 2 
ppm; alkalinity 60 ppm; non-car- 
bonate hardness 55 ppm; total mag- 
nesium 12 ppm. To determine the 
amount of chemicals required for 
treatment: 

The first decision to be made is 
the amount of hardness to be re- 
moved. It is not generally desirable 
to remove all of the hardness; as- 
suming that it is desired to remove 
all but 35 ppm of non-carbonate 
hardness, non-carbonate hardness to 
be removed is 55 — 35 = 20 ppm. 

Lime will be used as follows: To 
neutralize CO:, free and half-bound, 
2+ (60 x .44) = 28.4 ppm. Then 
28.4 x 10.6 = 301 pounds per mil- 
lion gallons. To react with and re- 
move the magnesium, 12 x 19.23 

- 231 pounds per million gallons. 
Total lime required per million gal- 
lions = 301 + 231 = 532. 

Soda ash required for removal of 
non-carbonate hardness, amounts to 


20 x 8.84 = 176.8 pounds per million 
gallons. 

If alum is used for coagulant, 
additional soda ash or lime may be 
required, as shown later. 

The above computations are on 
the basis of 100% CaO lime and 
100% Na:CO;. Corrections must be 
made for lower purities or contents. 

The CaCO; resulting from the ad- 
dition of lime settles best at pH 9.4, 
whereas the Mg (OH): settles best 
at pH 10.6. For most effective re- 
moval of hardness, therefore enough 
lime may be added to produce the 


NI 
vt 


magnesium floc at pH 10.6. After 
settling, CO: can be added by a re- 
carbonation process to reduce the 
PH to 9.4 at which point the calcium 
carbonate settles best. In order to 
deliver a water that will not deposit 
CaCO;, further recarbonation is 
utilized to reduce the pH to 8.7 or 
lower or Calgon may be employed 
to stabilize the water with respect 
to calcium carbonate. 


The results obtained by these 


computations are subject, in actual 
practice, to variations and the theo- 
may 


retical computed dosage not 
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be exactly that actually needed. It 
is always desirable to check the 
calculated amounts of chemicals by 
means of jar tests, using a liter, a 
quart or a gallon of water and 
noting results. 


How Zeolites Soften Water 


Zeolites are hydrous silicates of 
sodium and aluminum, which have 
the ability of absorbing calcium and 
(the hardness-causing 
elements) from water while releas- 
ing or exchanging an equal amount 
of sodium. The softening reaction, 
using Z for the zeolite compound is: 
sodium zeolite + calcium bicarbon- 
ate = calcium zeolite + sodium 
bicarbonate, or NasZ + Ca(HCO,). 
= CaZ + 2 Na(HCO:,). 

The same reaction occurs with 
magnesium. These materials are 
drawn from the water and sodium 
bicarbonate is returned. When the 
capacity of the zeolite to take up 
calcium and magnesium is exhaust- 
ed, a strong salt solution is passed 
through the zeolite, which then ex- 
changes the absorbed calcium and 
magnesium for the sodium. After 
this process has been completed, the 
zeolite will again absorb practically 
the original quantity of calcium and 
magnesium. The reaction with the 
brine is: 

CaZ + 2NaCl = Na-Z + CaCl. 

Carbonaceous’~ zeolites remove 
sodium, magnesium and calcium, re- 
olacing these with hydrogen. In con- 
iunction with ordinary zeolites, the 


carbonaceous zeolites control the 
alkalinity of the water. Reactions 
are, using Z for the zeolite: 
Ca(HCO:;). + H-Z=CaZ + 2H:.CO 
Mg(HCO,). + H.Z = MgZ + 2H.CO, 
Na:(HCO:). + H-Z = NasZ + 2H.CO, 
CaSO, + H.Z— CaZ +H.SO, 
MgSO, + H-Z = MgZ + H.SO, 
Na-SO, + H-Z = NaeZ + H-SO, 


The zeolite is regenerated by sul- 
furic atid as follows: 


Ca ) Ca |) 
Mg| Z + H:SO. = HeZ + Mg|SO., 
Na: | Na:| 


Using Aluminum Sulfate 
for Coagulation 
When aluminum sulfate, Al.(SO,); 
is used as a coagulant, alkalinity 
must be available to form the de- 
sired floc. When calcium bicarbon- 
ate, Ca( HCO). is used to supply the 
alkalinity, it combines as follows: 


Al.(SO,.); + 3 Ca(HCOs): 


and the following compounds are 
produced: 


3 CaSO. + 2 Al(OH)s + 6 CO.. 
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It will be noted that three Ca units 
are necessary to combine with the 
three (SO,) units; and that the six 
HCO; units break down into six CO, 
and two (OH): units. In the 3 Ca. 
(HCO;):, there are six H, six C and 
eighteen O. In the six CO: units there 
are six C and twelve O; in the (OH), 
units there are six O and six H. Thus 
the equations balance. 

Theoretically, for complete reac- 
tion, 7.7 ppm of alkalinity are re- 
quired for each grain per gallon of 
aluminum sulfate. This theoretica] 
figure is based on using calcium car- 
bonate for supplying the alkalinity. 
If 3 CaCO; is substituted in the above 
equation for 3 Ca(HCO:):, by atomic 
weights, remembering that alumi- 
num sulfate has a theoretical formula 
of Al.(SO,): * 18H.0, atomic weights 
are: 





Al, 26.97 x2 = 53.94 

SO, 96.07 x 3 = 288.21 

H.O, 18.01 x 18 324.18 

Total Al.(SO,)..18H-O 666.33 
Ca, 40.08 x 3 120.24 

[. 12.01 x 3 36.03 

O., 48 x 3 = 144.00 
Total CaCO - 300.27 


The relation of 666.33 to 300.27 in- 
dictates that 300.27 666.33, or 45% 
as much CaCO; will be required as 
Al.(SO,);. The equivalent of 1 gpg is 
17.1 ppm, and 45% of 17.1 ppm is 7.7 
ppm. This is the theoretical alkalin- 
ity required; actually, the amount 
may vary from 6 to 10 ppm. When 
lime (CaO), hydrated lime [Ca- 
(OH.)], or soda ash (Na:CO,) is used, 
computations should be made as 
above. Also, allowance should be 
made to permit an excess alkalinity 
of 20 to 25 ppm in the treated wate 
to prevent corrosion, Step-by-step 
procedures for determining alkalin- 
ity requirements, and computing 
chemical dosages were published in 
this magazine in the April, 1948, is- 
sue under the title “Operation of 
Water Treatment Plants.’”’ These 
procedures covered (a) preparation 
of solutions, (b) establishing dos- 
ages of coagulants for alkaline wa- 
ters and for waters deficient in 
alkalinity, and (c) the prevention 
of corrosion. 


Using Iron Salts for Coagulation 


Ferric sulfate has the formula Fe:- 
(SO,),* 9H:O. Alkalinity is required 
for the coagulation reaction, and if 
the water or sewage does not contain 
enough alkalinity, it must be sup- 
plied by lime or soda ash. When hy- 
drated lime is added to ferric sulfate: 
Fe.(SO,);* 9H:O + 3 Ca(OH),, there 
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units are produced: 3 CaSO, + 2 Fe(OH)s. tion to take place. Assuming that for coagulation. When hydrated lime 
h the In practice, the alkalinity of the there are 5 ppm. of natural alkalinity is added to supply alkalinity, 2 FeCl, 
e six water should be determined by ap- as CaCO; in the water, the reaction + 3 Ca(OH).,, there are produced fer- 
x CO, propriate tests, and any deficiency with ferric sulfate will be incom- ric hydroxide and calcium chloride, 
; Ca- supplied by adding lime or soda ash. plete. 2 Fe(OH) he. 3 CaCl... If calcium bi- 
- and To determine the amount of lime to For reaction, the ferric sulfate will carbonate is present, the reaction is 
there be added, proceed as follows with require 3 x (40.08 + 12.01 + 48.00) the same, except that CO. is also pro- 
OH), atomic weights: — 300.27 pounds of calcium carbonate duced. : 
Thus H.O, 18.02 x 9 = 162.18 for each 562.09 pounds of ferric sul- The atomic weights of the iron and 
Fe. 55.85 x 2 111.70 fate. For a dosage of 1 gpg, there will of the hydrated lime are, remember- 
reac- SO, 96.07 x 3 — 288.21 be required 300.27 (142.9 562.09) ing that ferric chloride contains 6 
e re- 76.2 pounds per million gallons. If atoms of water of crystallization, in 
on of Total Fe.(SO,):.9H:O — 562.09 there are 5 ppm of natural alkalinity the relation of 540.70 to 222.30. There- 
etical E ap available in the water, this amounts fore, 222.3 pounds of hydrated lime 
1 Car- Ca, 40.08 x 3 120.24 to 5 x 8.34 = 41.7 pounds, and only will be required to react with 540.70 
inity. (OH):, 34.02 x 3 = 102.06 76.2 — 41.7 = 34.5 pounds per mil- pounds of ferric chloride, and the 
ibove 7 lion gallons of alkalinity must be amount of lime required can easily 
tomic Total Ca(OH): — 222.30 added. The relation, by atomic be computed for any dosage of fer- 
lumi- If there is no alkalinity in the weights, between calcium carbonate re chloride. In computing the re- 
mula water, 222.3 pounds of hydrated lime and hydrated lime is 100.09:74.01, and quirements for natural alkalinity, 
sights will be required for each 562.09 there will be required 34.5 = .74 which is based on CaCOs, the same 
pounds of ferric sulfate of the formu- 46.6 pounds of hydrated lime per procedure as for ferric sulfate is em- 
94 la Fe.(SO,);*9H.O. If the amount of million gallons. In practice, as al- ployed. 
32] ferric sulfate applied is 1 gpg, or ready stated, some excess alkalinity , 
118 142.9 pounds per million gallons, the is desirable; also many factors, as Removing Iron and Manganese 
amount of hydrated lime required temperature, mixing, etc., affect the Iron and manganese are usually 
33 will be 222.3 x (142.9 562.09 ) reaction; and computations cannot quite closely associated in water sup- 
56.5 pounds of 100% hydrated lime. If be made as closely as the theoretical plies and if one is present, the other 
.24 
‘ the lime is 95% pure, about 60 pounds problem given. Probably a residual is quite likely to be also. Iron is usu- 
.03 
will be required. alkalinity of 20 to 25 ppm. would be ally present as either ferrous bicar 
00 q 
aS: It is perhaps more often the case desirable and the dosage of lime bonate, Fe(HCO;).+, which is soluble; 
27 that some alkalinity is present in the would be increased accordingly. or as ferrous hydroxide, Fe(OH) . If 
water, but not enough for the reac- Ferric chloride, FeCl, is also used oxygen is added to either of these, 
7 in- 
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ASSEMBLY-LINE ERECTION of eighteen large sludge digestion tanks speeds construction ut t! 





Hyperion Digesters 
Are Mass-Produced 


“Mass propucsi0on” of the 18 sludge 
digestion tanks for the Los Angeles 
sewage treatment plant has been madc 
possible by use of stecl torms per- 
mitting cfhicient concrete placing and 
because the design included a wire- 
wrapped prestressing system. This pre- 
stressing permits the 33-ft. side walls 
of the hh 1-ft. dia. digesters to be cast 
in quarter-scctions with vertical. joints. 
The tanks will have conical bottoms 
and domed roofs 

The $3,991,000 contract—held by 
the Pacific Bridge Co.—for construc- 
tion of the digester system at Hy- 
perion is only onc of several contracts 
now under wav on the new 245-mgd 
activated-sludge plant (ENR May 29. 
1947, vol. p. $74). Other work in 
progress on the plant—intcnded to 
remedy the sage of 10 miles of 
beaches—includes a mile long, 12-ft 


THREE-SECTIONS of steel forms are used 
for one-quarter of the inside of a digester 
wall, Casting tanks in four parts is permis 


sible because of wire wrapping. 


























dia. outfall (ENR Aug. 5, 1948, p 
64), a headworks building, a filter 
and drycr building, primary scttling 
tanks, a powcr and blower building, 
and the moving of 14,000,000 cu.yd. 
of sand from the plant site. 

Two alternates were allowed for the 
tank walls when bids were called: 
tanks of conventional reinforced cofi- 
crete design, or tanks built by the 
wirc-wrapped prestressipg , 
cach altcrnate, t 
tems were pg 
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rust or ferric hydroxide, Fe.(OH), 
is formed which is insoluble. There- 
fore these iron compounds can be 
removed by oxidation, since the 
Fe.(OH). forming in water will set- 
tle out. 

Manganese is more difficult than 
iron to remove. Manganese com- 
pounds usually found in water are 
manganese hydroxide, Mn(OH).., 
which is insoluble; or manganese di- 
oxide, MnO.. The reactions are not 
the same as with iron, and if much 
manganese is associated with the 
iron, it may interfere with iron re- 
moval. Manganese can be removed 
by break-point chlorination at pH 
values of 9.4 and above. 

Instead of removing the iron and 
manganese from the water, they may 
be stabilized so that they will not 
precipitate in the distribution system 
and cause complaints of red or black 
water. Several commercial com- 
pounds, as calgon, are available for 
this purpose. To be successful, a defi- 
nite ratio of the chemical to the iron 
or manganese must be employed 
and the chemical must be introduced 
before the water is exposed to air o 
is treated with chlorine. Either air 
or chlorine oxidizes the iron or man- 
ganese, forming insoluble compounds 
which settle. 


Scale and Corrosion Prevention 


Corrosion is due to the solution of 
exposed metal by water; its rate is 
inversely proportional to the alka- 
linity and the pH and directly pro- 
portional to the content of, dis- 
solved oxygen, carbon dioxide, tem 
perature and time of contact. A meth- 
od preventing corrosion is to adjust 
the pH value, the CO. content and 
the alkalinity so as to deposit and 
maintain a thin coating of calcium 
carbonate on the interior of the 
piping system. 

The first step in corrosion control 
is to determine the Coz content (see 
Standard Methods) and the alkalinity 
to methyl orange. Assuming a water 
with a CO. content of 10 ppm. and a 
methyl orange alkalinity of 80 ppm., 
the general procedure given for 
softening is followed: The free CO, 
is 10 ppm.; the half-bound CO: is 
44% of the alkalinity, or 44% of 80 
ppm., or 35.2 ppm. Total CO, to be 
neutralized is 35.2 + 10 = 45.2 ppm 
The atomic weight of CaCO;. which 
is the compound that will be formed 
when CaO is added to CO,, is 100.09, 
of which the weight of CO, is 44.01 
and of CaO is 56.08. For each ppm of 
CO:, there will be required 56.08 
44.01 = 1.272 ppm of CaO. Since 1 
ppm equals 8.34 pounds per million 
gallons, there will be required, for 
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(OH), each ppm of CO:, 8.34 x 1.272 = 10.6 this text, the weights or amounts, of 
There. pounds of lime per million gallons. the various substances are given in K FER IT CLEAN 
an be For the 45.2 ppm CO. computed parts per million, which for the pur- EEP IT i. 
e the above, there will be required 45.2 x pose of the text have been abbrevi- K S 
ll set- 10.6 — 479.1 pounds of lime per mg. ated to ppm. Some of these weights 
If phenolphthalein alkalinity is also or amounts are very small, A stand- 
+ the present, compute bicarbonate alka- ard has been adopted for reporting 
be linity as indicated under alkalinity. results, as follows: Except for certain SEWAGE DISPOSAL PLANT 
ar By means of a jar test (see PUBLIC nitrogen compounds, two decimal 
OH), Works, April 1948) the amount of places are used for ppm between WALKWAYS and STAIRWAYS 
se di- lime necessary to prevent corrosion 0.1 and 1.0, as 0.32; for values be- REQUIRE 
re not can be determined. tween 1 and 10, one decimal place is 
much A full discussion of the problems used, as 4.1; between 10 and 100, the 
1 the and methods of corrosion prevention nearest whole number is used, as 29; SAFE FOOTI NG 
yn re- appeared in the April, 1949, issue of and over 100, only two significant 
noved PuBLIC WORKS. numbers are used, as 180, not 183. 
at pH , : When results are tabulated, ciphers 
Expressing Chemical Results should not be added to have the same 
n and In much of the work covered by number of decimal places in each. 
y may r 
a aa Subsurface Sewage Disposal 
ee (Continued from page 29) 
com- policy is .. .“if conditions are such trench should be from 30 ins. to 60 
le for as to indicate the need for more ins. wide. Upper and lower tiles 
a defi- than 3,000 ft. of drain tile, some should be surrounded with broken 
e iron other form of secondary treatment stone or gravel to aid in distribu- 
loyed will be required.” This is good policy tion. For all-year service, design may 
duced anywhere. be based on a rate of 50,000 gal 
air o When two siphons are used, each lons per acre of sand surface pe! 
or ait should serve one-half of the field day. Distributor slope should be 
man- and should dose alternately. Size of about 0.5% and collector slope a lit- 
ounds the dosing tank should be such that tle greater. In this method of treat- | 
discharge does not occur more fre- ment, the sewage is not absorbed. 
quently than once in 3 or 4 hours. and a free outlet is essential. While 
ition The tank capacity should not exceed a considerable degree of treatment | 
ion of 70% to 80% of the interior capacity is obtained, care is necessary in the 
ate is of the tile line to be dosed final discharge of the effluent. 
, . Sand filter trenches become uneco 
— Sand Filter Trenches nomical, as a rule, when the amount 
Ma When absorption trenches are im- of sewage and consequently the 
” tem practical, subsurface sand filter length of trench is great enough to Irving grating walkway and stair treads 
meth - trenches may be considered. These require a dosing tank and siphon, in sewage disposal plant 
.djust have a collecting line in the bottom that is, when the flow of sewage is 
¢ and of the trench and a distributing line greatly in excess of 500 gals per day 
: ond above; between the two should be ' IRVING SU BWAY 
Lelie placed about 30 ins. of clean coarse Subsurface Sand Filters : 
f the Hoy all passing a %-inch mesh, For larger installations, subsur (Open Grid) 
and having an effective size of 0.25 face sand filters may be used. These 
— to 0.50 mm. and a uniformity co- consist of underdrains, a layer of GRATING and TREADS 
\ (one efficient not greater than 4. The sand, distribution lines and an earth 
linity PROVIDE MAXIMUM 
water Bh : feiss ae 
and a : a alae SOTTO e CLEANLINESS 
ppm., : Bs +. ; a . 
je 5 3 ST RPE 453 2 172" GRAVEL: ——— * SAFETY 
age : ; RAS ie fobennk STONE : 
of 80 : < nie THE : D174" 7 GRADE 7° ps ¢ DURABILITY 
to be ; > , 
ppm « ECONOMY 
which : FILTER SAND siciniiasts 
rmed ; "FINE GRAVEL. CINDER Catalog for the Asking 
00.09, E : is gore STONE OR 2 — gianroreR STRIP 
44.01 : ; : x : ’ Satake a2 73 
mn Ere Oe fe 342 2" GRAVEL Ce TE ayinc SuBWAY GRATING CO., INC. 
08 ae oe aan wha : | ESTABLISHED 1902 
~ PP Sun tecaue Cee aw oe 
illion i | WESTERN DIVISION. FOOT OF PARK AVE 








l, for Construction features of an underdrained sand filter trench EMERYVILLE 8, CALIFORNIA 
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cover. The sand specifications are 
the same as for the filter trench and 
the depth of sand is also normally 
30 ins. For year-around usage, de- 
sign should be based on an applica- 
tion rate of 50,000 gals, per acre of 
sand surface per day; but for instal- 
lations used only seasonally, higher 
rates may be permissible. Dosing 
tanks should be provided where the 
total filter area exceeds 1800 sq. ft. 
and the distributor length exceeds 
300 lineal ft. With more than 800 ft. 


Grease traps are discussed and ex- 
amples of design are given. A net 
capacity of about 2% gals per per- 
son, with a minimum capacity of 30 
gals, is recommended. 


Illustrative Example of Design 
for Hotel 
An illustrative example of design 
for a hotel having 20 rooms with 
private baths and a total of 23 
toilets is given. Daily sewage flow is 
estimated as follows: 





20 rooms, private baths, 2 persons each, at 100 gpd....... — gals. 


5 daytime employees at 25 gpd... 
2 night employees at 25 gpd...... 


Kitchen wastes, assume 60 persons, 180 meals per day at 


2% gals. each 


Total daily sewage flow 


i inisi orate enstaxad ec @hateareoiateta 25 
aS xabare: ie Go, Soon Aloka eet 50 ” 
on San Ga dae aca Paly aaa 450 
i apavcahe ack Gp pac’ wanted a aera 4,625 gals. 





of distributors, two siphons should 
be used. Both underdrains and dis- 
tributors should be laid on about 6- 
ft. centers and should be staggered. 
Porous material should be continu- 
ous over both the surface and the 
bottom; the bottom should prefer- 
ably slope toward the underdrains. 


Other Treatment Procedures 


Brief data are also given on the 
open sand filters used in many 
municipalities in the past. Informa- 
tion is also given on chlorination, 
including equipment and methods. 


The percolation test shows a drop 
of water in the test hole of 1 inch 
in 7% minutes; t is 6; C is 74% + 
6.24 -- 29, or 0.475. The required 
trench bottom area is 0.475 X 4625, 
or 2,200 sq. ft. With a trench width 
of 2 ft., the total trench length is 
1,100 ft. This requires a dosing tank 
and alternating siphons, with twin 
fields, each having a lateral length 
of 550 ft. Using lateral length of 80 
ft., each field will require 7 lines of 
laterals. If these are placed 6 ft. on 
centers, an area about 80 ft. square 
will be required for disposal. 





Successful Filter Fly Control 


(Continued from page 39) 


time increases the efficiency of the 
treatment and yields substantial 
economies over batch methods. 
Therefore, Ridgewood purchased a 
Proportioneers Adjust-o- feeder, 
which is resistant to any action of 
DDT or its earrying agents. This unit 
has a capacity up to 7.2 ghp and is 
extremely flexible, permitting pre- 
cise control at any desired concen- 
tration, and capable of use over a 
wide range of dosage or sewage 
flows. 


Another Psychoda Enters the 
Picture and Causes Trouble 


An excellent degree of control 
was effected from May 12 to Aug. 
18, 1947, without interruption to 
operation or deterioration of effluent 
quality. Then, quite suddenly, DDT 
failed to function as before. There 
was no change in plant conditions, 
but it had been noted that the psy- 
choda were of a smaller, less “hairy” 
variety, with quite different wing 
structure. Identification of the psy- 
choda indicated that the predomi- 


nant species during the early part of 
the year has been P. albipunctatus, 
while the late summer variety was 
P. alternata. Both are normally 
found in filters, but one or the other 
appears always to predominate. We 
had apparently controlled albipunc- 
tatus only to find that DDT-resistant 
alternata had assumed the majority 
role. 

The 1948 psychoda open season 
began in April, and DDT was again 
tried, but without success, even 
though we used concentrations as 
high as 34 ppm, or nearly three 
times as great as the original suc- 
cessful dosage. Thereafter, we tried, 
without success, numerous other 
compounds including Isotox, Vapo- 
tone, Chloroben and Nacconal. A 
trial was made with Pennco BHC 
E-9 (benzenehexachloride), but a 
heavy rain rendered the results in- 
conclusive. Adults were reduced by 
a “fogging” application by the cour- 
tesy of Fog, Inc., a subsidiary of 
Todd Shipyards Corp., and it was 
decided to try BHC again. 
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In this test, the dosing tank, filter 
and final clarifier were taken out of 
service so that only 25,000 gallons 
of liquid remained in them. To this 
was added 15 gals. of BHC E-1], 
with 2 quarts of emulsifier and the 
whole was recirculated through the 
filter for 12 hours. This resulted in 
the entire area of the filter being 
dosed once an hour, with 10 minutes 
application and 50 minutes rest or 
contact, and a 600 ppm BHC concen- 
tration. 


Getting Results With 
Benzenehexachloride 


The application was a complete 
success. The filter media was com- 
pletely covered with dead and dying 
larvae and control was accomplished 
without the need for any marginal 
spraying. Clarification was impaired 
for four days, but no sloughing of 
solids occurred and BOD removal 
was maintained at a normal 96%. 
Control for 28 days was accom- 
plished by this treatment. In the 
next application, only 10 gals. of 
BHC were used, and this treatment 
gave control until Nov. 8. An ap- 
plication of five gallons was made 
then, and this closed out the work 
for 1948. 

The use of benzenehexachloride, 
in which the active ingredient is 
essentially the gamma isomer, to- 
gether with prolonged contact, gave 
us highly effective control. The con- 
centrations used may possibly be re- 
duced, for the minimum amount 
necessary for control has not been 
determined, nor do we know that 
we have established the most effec- 
tive contact time. Our concentration 
of 600 ppm to 666 ppm gives 66 ppm 
to 73 ppm of gamma isomer when 
using BHC-11, which contains 11% 
of the isomer. 





Reducing Fly Population at Dumps 


Newark, N. J., during its latest 
fiscal year collected more than 1.2 
million cu. yd. of refuse; most of 
which, together with street dirt, was 
dumped on low meadow land. -\n 
effort at fly contro] at the dumps was 
begun in 1947 by the Health Depart- 
ment and continued with marked suc- 
cess. A careful inspection and count 
had disclosed that there was an aver- 
age of 100 flies per sq. yd. in the 
dump area, and the trucks were liter- 
ally swarming with them. A 5% 
DDT water emulsion was sprayed 
weekly over the dump and the trucks, 
using a large tree-spraying truck. 
Two weeks after this treatment 
started, the fly population at the 
dumps had been reduced at least 
70, and the trucks were practically 
free of them. 
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Better Bituminous Pavements 


(Continued from page 27) 


3%,” to No. 16 aggregate and 0.43 
to 0.46 gallon of RC-2 per square 
yard. The cut back is applied in 
two equal applications, the aggre- 
gate being spread and allowed to 
dry after the first. The aggregate is 
coated with asphalt by dragging 
with a heavy long-base broom drag. 
he surface is rolled and allowed 
to cure before opening to traffic. A 
tighter surface may be obtained by 
spreading 5 to 7 pounds of seal ag- 
gregate or sand per square yard 
and rolling again. This also permits 
opening the road _ considerably 
sooner. The advantages of the drag 
seal include a smoother surface, 
protection of the surface from abra- 
sion by coating the aggregate, and 
practically no loss of seal aggregate 

Appropriate grades of tar or 
emulsified asphalt may, of course, 
be used in both types of surface 
treatment. 

Cold mix sand asphalt provides 
a relatively inexpensive pavement 
for use in those localities where 
local sand is available. This type is 
especially suitable where a reason- 
ably well graded sand occurs in the 
subgrade. The pavement is usually 
constructed to a thickness of 3 to 
5 inches by mixing the aggregate 
and rapid curing cut back asphalt 
with traveling plants. The bitumen 
content is from 4 to 6 per cent. The 
mix is spread and cured with motor 
graders, disc harrows and rotary 
mixers, following which it is rolled 
with pneumatic tired and tandem 
rollers. A prepared base is not used 
under the pavement as the mix 
serves aS a base and wearing sur- 
face. When constructed over clay 
subgrade, an insulating layer of 
sandy material is used beneath the 
pavement. 

The hot plant mix pavements are 
considered to be the highest type 
of all bituminous pavements. The 
improvements in equipment for 
mixing, and laying hot mix material 
in the last dozen years have not 
only reduced their comparative cost 
but widely extended their useful- 
ness. 

The North Carolina Highway 
Commission has been using hot sand 
asphalt for new construction, wid- 
ening and resurfacing for a long 
period with excellent results. The 
Specification below shows the com- 
position of mixtures for three dif- 
ferent gradings of sand _ asphalt 
surface course material. 


Sand Asphalt Surface Course 

The fine aggregate and bituminous 
material shall be combined in such 
proportions as to produce a mixture 
conforming to the composition lim- 
its by weight for Grading A, B, or C, 
whichever is called for in the special 
provisions, as shown in Table LI. 

The sand asphalt base material 
has the same gradings except that 
no mineral filler is required and the 
bitumen content is 4.5 to 7.5%. The 
asphalt used is 85-100 penetration 
Inclusion of wide gradation limits 
permit the use of local sand or 
screenings for aggregate in the ma- 
jority of cases. 

Sand asphalt surface course is 
placed 1 to 1.5 inches compacted 
thickness on a sand asphalt base 
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are used between the other two lay- 
ers. 

There has been a hesitancy on the 
part of some engineers to use a flex- 
ible pavement for widening a rigid 
type; however the method described 
has proven successful on highways 
carrying a large volume of heavy 
traffic. 

For the past three years North 
Carolina has been constructing a 
considerable mileage of secondary 
roads using one inch of sand asphalt 
surface course on a prepared base. 
The base is primed with medium 
curing cut back and this is allowed 
to cure. No tack coat is used. Ad- 
mittedly this is “slicing the cake” 
pretty thin but where the bases 
have been properly prepared this 
pavement is holding up very well. 

When local aggregates are not 
available, bituminous concrete bind- 
er and surface course mixes are 
recommended. These should always 





TABLE I—SAND ASPHALT SURFACE COURSE 


Sieve Designation 


Passing Retained on 
19-inch 
No. 4 = ; 
No. 4 ee 
No. 10 No. 40 
No. 40 No. 80 
No. 80 No. 200 
No. 200 
Bitumen 


Clay in Aggregate by elutriation, Max. 


Percentage of Total by Weight 
Grading A Grading B Grading C 


100 

100 100 

0-10 0-10 0-30 
10-50 5-55 10-45 
25-55 25-70 10-50 
10-35 5-50 10-40 

5-10 2-10 5-10 

7-10 7-10 7-10 

6 8 8 


The above mixtures shall be varied within the limits designated as directed 
by the Engineer. The bitumen content shall not vary more than 0.5%, plus or 
minus, from the amount prescribed by the Engineer. 





1 to 3 inches thick or on some othe: 
type of base or old pavement 
When used to widen and resurface 
existing pavement the sand asphalt 
base material is placed on the pre- 
pared subgrade or base course in 
the trench along the old pavement 
with a mechanical finishing machine 
Usually it is desirable to place a 
wedge course over the old pavement 
in the same operation. This is cov- 
ered with an additional leveling 
course of l-inch of base material 
then with 1l-inch of surface course 
The widening and wedge course 
is placed on the entire project first 
then all of the leveling course i 
placed before any of the surface 
course. In this way the first two 
courses receive compaction by traffic 
before the final course is placed 
A tack coat of rapid curing cut 
back asphalt is applied to the sur- 
face and vertical edges of the old 
pavement and tack coats of hot as- 
phalt cement (85-100 penetration) 


locations where 
maximum stability is required. Ex- 
cellent specifications for these mixes 
are available (from The Asphalt 
Institute, 801 Second Avenue, New 
York), and will not be set forth 
here 


ye ~=specified for 


Bituminous Pavement Maintenance 


The maintenance of bituminous 
pavements is a* relatively simple 
procedure if the design and con 
struction have been properly han 
dled 

For single and double surface 
treatments a light retreatment ap 
plied at intervals of from three to 
six years should keep them in good 
condition as long as the design is 
adequate for the traffic. When struc- 
tural failures occur with such fre- 
quency as to indicate overloading, 
a heavier resurfacing consisting of 
from one to three inches of cold 
mix sand asphalt or hot plant mix 
will seal the surface and provide 
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additional slab strength to carry 
the increased loads. 

The purpose of the light retreat- 
ments is to prevent the bituminous 
surface from becoming brittle due 
to oxidation and to seal small 
cracks. The easiest of these retreat- 
ments to apply is a sand seal con- 
sisting of 0.18 to 0.25 gallon of RC-2 
covered with 10 to 12 pounds of 
coarse sand er stone screenings per 
square yard. The cut back asphalt 
will not take up all of the cover 
material and the excess should be 
kept uniformly spread by dragging 
with a light broom drag until the 
RC-2 has thoroughly cured. When 
properly done this treatment will 
not be slick, as the surface will 
have a sand paper texture which 
provides splendid skid resistance. 

The only difficult feature of the 
sand seal is to obtain a uniformly 
light spread of the cover material. 
To overcome this, an employee of 
the North Carolina Highway Com- 
mission, A. T. Hight, developed a 
device for vibrating a simple tail- 
gate spreader with a concrete vi- 
brator. This equipment is now in 
use throughout the State and is 
called the Hight Uni-Spreader. It 
greatly speeds up the application of 
the sand seal as well as resulting in 
a considerable saving in aggregate. 

A heavier retreatment which gives 
good results is the drag retreatment. 
This is applied in a manner similar 
to the drag seal on the Double Bi- 
tuminous Surfacing and consists of 
30 pounds of %4” to No. 16 aggre- 
gate and 0.4 to 0.45 gallon of RC-2 
per square yard. After dragging and 
rolling, the surface should be choked 
with 5 pounds of sand per square 
yard. 

As previously referred to, the 
heaviest retreatments consist of cold 
or hot mix retreads and the thick- 
ness is varied depending on the 
condition of the old pavement. 


Repairing and Patching 
Bituminous Pavements 


The proper patching of bitumineus 
pavements is an essential of good 
maintenance. When small surface 
cracks appear in surface treatment 
they should be sealed promptly with 
a light application of bituminous 
material and covered with sand. If 
neglected they permit water to 
reach the base and are almost cer- 
tain to result in complete failure 
of the pavement. 

In repairing base failures the un- 
stable base material should be re- 
moved down to a firm foundation 
and the excavation filled with se- 
lected soil base or crushed aggre- 
gate. When the base is thoroughly 


compacted a bituminous patch can 
be placed. 

The edges of all patches should 
be cut to straight lines with vertical 
sides and care must be taken to 
obtain a water tight seal between 
the old surface and the patch. 

A good cold patch material can 
be prepared by mixing equal parts 
of %” to No. 16 aggregate and sand 
with 18 to 20 gallons of RC-2 per 
ton of aggregate. The mixing can 
be done on a section of pavement 
with a motor grader or in a small 
mixer. The mix should be allowed 
to cure for several days before be- 
ing used and may be kept in usable 
condition for months if placed in 
a pile and cevered. The coating of 
damp aggregate, during mixing, is 
facilitated by the use of an additive 
in the cut back. There are several 
materials for this purpose now on 
the market. 

Hot plant mix material, of course, 
is excellent for patching when avail- 
able. Bituminous patches of mixed 
materials should have a minimum 
thickness of about 1%”. 

For patching on poor subgrades, 
or where other persistent failures 
occur, soil cement has proven very 
effective. The mix can be prepared 
in a concrete mixer or pugmil and 
by using granite screenings with 
about 8% cement, a mix is obtained 
which works nicely and does not 
clog the mixer as much as when 
most soils are used. The use of 
pneumatic tampers for compacting 
the mix is recommended for best 
results. 

Engineers concerned with bitu- 
minous pavements should be con- 
stantly on the alert for improvements 
in methods of construction and 
maintenance that will reduce costs 
and improve results. Judicious use 
should be made of local materials 
for bases and surface courses and 
the whole process flavored with 
a load of good common horse sense 
because the aGemand for paved 
roads is far in excess of the supply. 





Operation Data From Richmond- 
Sunset Sewage Treatment Plant 

The Richmond-Sunset sewage 
treatment plant in San Francisco, 
Calif., handled 3,679.9 million gal- 
lons of sewage during the fiscal year 
1948. Screenings amounted to 1.45 
cu. ft. per million gallons; sand aver- 
aged 0.32 cu. yd. or about 9 cu. ft. 
per mg.; suspended solids removal 
averaged 67%, from 240 ppm. raw 
to 80 ppm. in the primary effluent; 
BOD removal averaged 40%, from 
240 ppm to 145 ppm. Gas production 
averaged 1 cu. ft. per capita per day. 
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Stream Pollution by Abattoirs 

The Pennsylvania Department of 
Health has investigated approxi- 
mately 250 abattoirs and slaughter 
houses located in the most heavily 
populated areas of the eastern sec- 
tion of the state and finds that prac- 
tically all large abattoirs and pack- 
ing houses located in the cities cov- 
ered by the survey discharge their 
wastes to the city sewers. In those 
cases the responsibility for treatment 
of the wastes rests with the city 
which permits the use of the sewers 
for this purpose. Present indications 
are that in the outlying areas a com- 
paratively small number of the 
slaughtering establishments pollute 
the streams. Pollution is prevented 
by the use of cesspools and septic 
tanks, to which those wastes which 
are not sold to rendering concerns 
are discharged. When the flow to the 
cesspools and tanks becomes too 
heavy for leaching through the soil, 
the liquid is pumped from the con- 
tainers and used as fertilizer on the 
farm land. 

Research to develop a practical 
method for the treatment of wastes 
from small slaughter houses is being 
carried on at an experimental plant 
built at Western State Penitentiary, 
Rockview, under the direction of 
Pennsylvania State College through 
an agreement with the Sanitary Wa- 
ter Board. The program was inau- 
gurated because it is frequently dif- 
ficult to apply methods of waste 
treatment employed in large abat- 
toirs to small establishments. 





Making Turf Shoulders 

In the highway field, stabilized 
bases for turf shoulders is an impor- 
tant subject. Michigan road beds are 
topped off with free draining sands 
and gravels unless the soils in place 
are sandy. This granular subbase 
extends through the shoulder to pro- 
vide continuous drainage into the 
roadside ditches. In stabilizing the 
resulting sand and gravel shoulder 
the usual procedure on all but the 
heaviest traveled roads calls for plac- 
ing three inches of salvaged top soil 
on the shoulder and then mixing this 
with the underlying sand or gravel 
to a depth of six inches. The result is 
a shoulder which combines fair sta- 
bility with fair grass growing capac- 
ity. Stockpiling top-soil during con- 
struction operations kills much of the 
life in it which in turn reduces its 
productivity. For this reason stock- 
piles should be kept as small as pos- 
sible-—From a paper before the Am. 
Road Builders Ass’n by Olaf L. 
Stokstad, Engr. of Soils, Michigan 
H’way Dept. 
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Vacuum Filter Operation at San Fran- 
cisco Sewage Treatment Plant 


More than 5 million gallons of sludge were filtered 
during the year ending June, 1948, at the Richmond- 
Sunset Sewage Treatment Plant, San Francisco, 
Calif. Solids in the sludge averaged 3.26%, of which 
67.5% were volatile. An average of ferric chloride 
used for sludge conditioning before filtration was 
3.56% of the dry solids. The production of sludge 
cake, in terms of dry solids per square foot of filter 
per hour, averaged 4.90, and the filter cake contained 
74.1% of moisture. 





Cost of Laying Water Pipe 


In the 1948 report of the Augusta, Me., Water 
District, S. S. Anthony, Superintendent and Engineer. 
gives cost data on laying 6-inch and 8-inch water 
mains. In the Eastern Division, 1,724 ft. of 6-inch 
main were Jaid, this including eight 6-inch and one 
2-inch valves, at a cost of $1.90 per foot for materials, 
74c per foot for labor, and 29c per ft. for equipment 
ind miscellaneous. This was a total, for 6-inch pipe, 
f $2.93 per ft. 

In the Western Division, an 8-inch main 1,337 
ft. long, with two 8-inch gate valves, was laid at a 
ost per ft. of $2.46 for material, $1.64 for labor, 
and 24c for other costs, a total of $4.34 per ft. An- 
other 8-inch main in this section, 1,107 ft. long, with 
two 8-inch and one 6-inch valves, was laid at a cost 
of $3.65 per ft., the labor cost being only 9%6c per ft. 

[In the Northern Division, 2,220 ft. of 8-inch pipe, 
with four 8-inch valves, were laid at a cost of $3.06 
tor materials, $2.49 for labor and 95c for equipment, 
i total of $6.50 per ft. This work included a consider- 
ible amount of rock excavation, which accounted for 
the higher cost. 





Average Bid Prices for Highway 
Construction in 1948 


[he Public Roads Administration has issued a 
summary of the average bid prices on various items 
road construction, based on secondary projects 

during 1948. Common excavation averaged 33: 
per yd., but in the northeastern states averaged 66c, 
ranging from 59c in Rhode Island to 9lc in New 
Jersey. Structural excavation, common, dry, averaged 
$3.59 per cu. yd. for the country as a whole; in the 
northeast it was $3.97. Clay pipe, 6-inch, averaged 
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LITTLEFORD 10! 
UY SPRAY TANK 


FOR A UTILITY UNIT to do Road Maintenance work the 
Littleford No. 101 was designed to do just that. Here’s 
an outfit that can do the work of three units—it has a 
spray bar for doing small application jobs, a hand spray 
attachment for doing patch work and a pouring pot 
outlet for doing patch work or crack filling. This 101 
Unit has a fast heating system including U type heat 
flues with Littleford Vaporizing Torch Burners. The 
No. 101 will handle Asphalt, Tar, Emulsion, Road Oils 
or Cutback. Made in sizes to fit any road maintenance 
job. For further details see your nearest Littleford 
distributor. 


MANUFACTURERS OF 


“Tankar’’ Steam Heaters “Spray Master’’ Pressure Distributors 
“Kwik-Melter” Roofers Kettles a) Brooms 
Trail-O-Rollers ool Heaters 
Trail-O- Distributors 


Asphalt Supply Tanks 


No. 101 Utility Spray Tanks 
84-HD Asphalt Kettles 


LITTLEFORD/ 


LITTLEFORD BROS., Inc. 
452 East Pearl St., Cincinnati 2, Ohio 








When writing, we will appreciate your mentioning PUBLIC WORKS 





























Don't wait for winter! 
BAUGHMAN Spreaders 
give year-round service 
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When next winter’s crippling storms strike, your 
summer purchase of a BAUGHMAN Spreader will 
prove to be one of the wisest investments you ever 
made. The BAUGHMAN will have been busy all 
summer long on road.maintenance and dust con- 
trol... stockpiling sand and gravel... spreading 
lime, fertilizer and seed in parks and airports. 


Then, with roads icy, the BAUGHMAN will spread 
skid-proofing materials from 8 to 30 ft. at speeds 
up to 25 mph. Regulated volume... one-man con- 
trol. Built-in exhaust heater for all-weather opera- 
tion. Saves time ...saves money... SAVES LIVES. 


WRITE FOR FULL INFORMATION 
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$1.50 per ft., but in New York averaged only §1.07- 
24-inch r.c. pipe averaged $4.90 per ft., with north- 
eastern states prices averaging $7.07; 24-inch gal- 
vanized iron pipe averaged $4.50, but in the northeast 
was $6.71. Structural concrete averaged: For super- 
structures, $49.72 per vd.; for substructures, $49.12- 
and for foundations and footings, $45.95. Summaries 


also have been released for urban projects and for 
general highway construction. 





Rebuilding Softening Plant Saves Money 
in Operation 

New Franklin, Mo., found its softening plant was 
unable to meet the needs for water. Herbert Wolcott, 
water engineer of Columbia, Mo., was employed to 
determine the needs of the community. He found 
that the zeolite softener was producing only 6,000 
gals. per regeneration, as compared to its original 
capacity of 30,000 gals. The unit was completely 
cleaned and reconditioned, and a high capacity resin 
zeolite was installed. He reports that the softener 
now has a capacity of 127,000 gals. per regeneration, 
and the savings on salt used will be approximately 
30%. Total cost of the work was $2,700. W. H. Bow- 
man is mayor of New Franklin. 





Oklahoma Highway Costs Lower 


The Oklahoma State Highway Commission, H. E. 
Sailey, State Highway Director, reports that the 
April contract letting was the sixth consecutive letting 
at which combined low bids fell below the engineering 
estimates. Since October, contracts have been awarded 
for 563.9 miles of construction at a cost of $12,155,384, 
which was $968,931 under the estimated costs. 





Tests Show Connections Do Not Weaken 
Precast Concrete Pipe 

Reinforced concrete pipe, manufactured by the 
centrifugally spun method, has been used by the 
City of San Francisco for several sewer contracts in 
recent years due to savings in cost and installation 
time as compared with monolithic concrete sewers. 
The installation of the reinforced concrete pipe has 
presented no difficulty or problem where there were 
no side sewers to be connected to the pipe in the 
field, as in storm overflow lines, or in new sewer lines 
in unoccupied areas where openings for side sewers 
could be precast in the pipe. 

With the cooperation of one of the leading pipe 
manufacturers, a series of tests was arranged to assist 
in determining the suitability of the precast pipe in 
cases where numerous openings for side sewers must 
necessarily be cut in the field. Several sections of 
30” reinforced pipe were tested in compression. Some 
had precast holes through the wall and others had 
holes cut subsequent to casting and curing. All of 
the holes were 11% inches in diameter. The tests 
indicated that the pipe had the same strength whether 
the holes were formed or cut; furthermore that there 
was no measurable difference in strength between 
pipes having holes through the wall and pipes with- 
out holes. Based on these tests and other studies, the 
precast pipe was specified for a portion of the Scott 
Street Sewer with the idea of determining definitely 
what difficulties may arise on the job in placing this 
type of pipe and making the necessary field con- 
nections. 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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Winter Highway Maintenance 
in Vermont 

\lthough Vermont is decidedly a 
snow-belt state, of the 1804 miles of 
its state highway system all but 7 
miles are maintained in winter. Also, 
f the 2,749 miles of State-aid high- 
ways, 2,649 were kept open during 
vinter of 1947-1948; and of the 
9538 miles of town highways, 7,435 
miles were kept open. Thus a total 
yf 11,881 miles was kept open. The 
st of this work on the state high- 
way system averaged $165 per mile 
for plowing snow, $295 for apply- 


ng sand and chemicals, $20 for 


snow fence, and $116 for miscel 
neous items; a total of $1,075,2 

In addition, the state gives financial 
iid for winter maintenance: one 
half the cost up to $50 per mile for 
state-aid” roads, and one half the 
st up to $25 a mile for town high- 


wavs 


Street Maintenance 


Continued from page 36) 

ven placed on either a permanent 
type paving or asphalt penetration 
street, the surfacing crews complete 
the repair. In case of concrete base 
tuts, hot mix asphaltic concrete is 
placed; and on gravel bases, a triple 
course asphalt surface treatment is 
applied. On this work, planning, or- 
ganization, and control are neces- 
sary to prevent loss of time and 
juplication of effort. 


Crack Pouring and Filling 

The smaller cracks on all perma- 
nent type asphalt streets are filled 
with an OA 135 asphalt. The cracks 
ire cleaned by hand, using a wire 
yroom, and a 600-gallon asphalt dis- 
tributor, equipped with a special 
nozzle and hose, is used in the ap- 
plication. Pump pressure on the 
listributor is lowered in an effort 
to avoid wasting the asphalt. After 
the cracks have been filled, a fine 
‘hat and dust is used for coverage. 


Where cracks are too wide to pour, | 


the joint is cleaned out, a tack coat 
applied and the joint is filled with 
cold mix rock asphalt. Prior to 1947, 
he city used 90 to 100 penetration 
isphalt on all maintenance work; 
since that period, an OA 135 asphalt 
nas been used and the softer asphalt 
nas proven to be more suitable for 
Fort Worth’s particular needs 

The above are by no means all of 


Fort Worth’s street maintenance 


problems, nor are the ones enumer- 


ited herein considered to be com- | 


pletely solved, but it is believed that 
4 partial solution has evolved and a 
step in the right direction has been 
made. 


GOOD ENGINEERING 
GOOD MATERIALS 
GOOD WORKMANSHIP 
GOOD EQUIPMENT 


We believe that good equipment 
plays a big part 


and we believe that GALION 
builds the best and most practical 
Rollers and Graders in the world 
Thousands of users think so too 








| 


ESTABLISHED 1907 


GRADERS: ROLLERS 


THE GALION IRON WORKS & MFG. CO. 
General and Export Offices - Galion, Ohio, USA 
Cable address. GALIONIRON, Galion, Ohio 
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ALBRIGHT & FRIEL, Inc. 
Consulting Engineers 
WATER, SEWAGE & INDUSTRIAL WASTE 

PROBLEMS Ss 


AIRFIELDS, REFUSE _IN- 
CINERATORS & POWER PLANTS 
INDUSTRIAL BUILDINGS 


CITY PLANNING REPORTS 
VALUATIONS LABORATORY 
Suite 816-22 


Philadelphia 
1528 Walnut Street Pa. 


BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—50th Year 
Waterworks—Water Purification—Sewerage 
Power Plants—Steam—Diesel—Hydro 
Electric Systems—Rate pew re uations 
Refuse & Industrial Waste Disposal 
Box 7088 Country Club Station 
Kansas City 2, Missouri 


OSCAR CORSON 
Consulting Engineers 
Sewerage Systems — Sewage & Industria) 
Waste Treatment—Water Supply—Drainage 
Airfields—Roads—Railroads 
Const. Surveys—Land Subdivisions 
Design—Supervision—Industrial Layout 
902 Highland Avenue, Ambler, Pa. 





Charies B. Burdick Louis R. Howson 
Donald H. Maxwell 


ALVORD, BURDICK & HOWSON 
Engineers 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 
posal, Drainage, Appraisals, Power 
meration 


Civic Opera Bullding Chicago 


JAMES M. CAIRD 
Assoc. Am. Soc. C. E. 
Chemist and Bacteriologist 
Water Ansizet, _ Tests of Filter 


Office and Laboratory 
Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 


DE LEUW, CATHER & COMPANY 


Consulting Engineers 


Public Transit, Traffic and 
Parking Problems 


Mejee te Grade Separations 
ajor oroughfares Expressways 
Subways Tunnels 


Municipal Works 
150 North Wacker Drive, Chicago 6, Ii. 
79 McAllister St., San Francisco 2, Calif 








BANISTER ENGINEERING CO. 
Consulting Engineers 
POWER PLANTS, WATERWORKS, CITY 
PLANNING, RURAL ELECTRIFICATION, 
SANITATION, WASTE PROBLEMS, 
AIRPORTS, STREET IMPROVEMENTS 


1549 University Ave. 
St. Paul 4, Minn. 


CAPITOL ENGINEERING CORP. 


Engineers—Constructors 
Management 
Water Works Sewage Systems 
Design and Surveys Roads and Streets 
Airports 


lanning 
Bridges 


Executive Offices 
DILLSBURG, PENNSYLVANIA 





A. W. DOW, Inc. 
Chemical Engineers 


Consulting Paving Engineers 
Mem. Am. Insti. Ch. Engrs. 
Asphalt, Bitumens, Tars, Waterproofing, 
Paving, Engineering, Materials 
801 Second Avenue New York 





BARKER & WHEELER 


Engineers 


Water Supply, Sewerage, Sewage Disposal, 
Power, Public Utility and Industrial 
Valuations and Rates 
36 State Street, Albany 7, N. Y. 

11 Park Place, New York City 7 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Developments and Applications 
Investigations and Reports 
Valuations and Rates 


210 E. Park Way at Sandusky 
Pittsburgh 12, Pa. 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 


Engineers 
Water Works, i Sewrase. Industrial Wastes & 
7 ds, Aispore, Brtaane & Flood Controi 
a 
Town Planning, A ppraisals, iaeeclienions 


Harrisburg, Pa. New York, N. Y. 





BLACK & VEATCH 
Consulting Bagincers 


Sewe: , Sewage Disposal, r Supply, 
Water tion, Electric Lightin Power 
Plants Li Special vestigations, 
Reports and Laboratory Service 
Ez. B. Black N. T. Veatch 
A. P, Learned J. F. Brown 
F. M. Veatch E. L. Filby 


4706 Broadway Kansas City, Missourt 


L. COFF 


Consulting Engineer 


Prestressed Concrete Structures 
Design Estimates, Erection Methods 
Supervision 
New York 7, N. Y. 
Tel. Co. 7-2753 


198 Broadway 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Power Plant Engineering 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 


New York 
Houston 


Washington 
READING, PA. philadelphia 





CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 

Clinton L. Bogert Ivan L. Bogert 
J. M. M,. Greig Robert A. Lincoln 
Donald M. Ditmars Arthur P. Ackerman 
Water and Sewage Works 
Refuse Disposal ndustrial Wastes 
Drainage Flood Control 
624 Madison Ave., New York 22, N. Y. 


CHAS. W. COLE & SON 
Consulting Engineers 


Sewerage, Sew Treatmen Industrial 
Wastes, Water Supply, Water pootenemt, 
al Buildings 
“Benen 8 and Supervision 
Chas. W. Cole, Sr. Chas. W. Cole, Jr. 
Ralph ¥ * Bushee M. J. McEriain 


Wilbur H. Gartner 
220 W. LaSalle South Bend, Ind. 


WILLIAM A. GOFF, INC. 


General Engineering and Consulting Services 
Water, Sewerage, Refuse Incineration 
Industrial Buildings, Power Plants 
Airports, Town Planning 
Plans, Supervision, Valuations, Reports 
Broad St. Station Building 
Philadelphia 3, Pa. 





BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage — Sewage Treatmen 
Water Supply a ee 


lyses 
Valuations — Reports 


110 pad a S 2082 fSines Highway 
New York 7, N. Fairfield, Conn. 


CONSOER, TOWNSEND 

& ASSOCIATES 
Water Supply—Sewerage—Flood Control & 
Drainage — Bridges — Express Highways — 
Paving—Power Plants—Appraisals—Reports 

—Traffic Studies—Airports 
351 East Ohio Street 
Chicago 11, Ill. 





GREELEY AND HANSEN 


Engineers 
Water Supply, Water Purification 


Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposa) 


220 S. State Street, Chicago 4 





BROWN ENGINEERING CO. 
Consulting Engineers 


Waterworks, Sewage Disposal, Airports 
Street Improvements, Power Plants 
Electric Distribution, Rates 


K. P. BUILDING DES MOINES, IOWA 











BUCK, SEIFERT AND JOST 


Consulting Engineers 
(FORMERLY NICHOLAS 8. HILL ASSOCIATES) 


Ww 
wr Bern pe State eve 
maid Design, Grariruciim, Operation 
~ Mgsioct cee 


Laboratories 
112 East 19th St. New York City 





MICHAEL BAKER, 
The Baker Engineers 


CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS 


Airport Design ¢« Sewage Disposal Systems 
Consulting Services 


HOME OFFICE — ROCHESTER, PA. 
Jackson—Omaha—Philadeiphia—P ittsburgh—Harrisburg—Atlanta—Anchorage, Alaska 


Surveys and Maps 


JR., INC. 


e Water Works Design & Operation 








Use this Directory when Engineer Specialists in Design Construction 
and Operation are Needed 
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HOWARD R. GREEN CO. 
Consulting Engineers 
DESIGN AND SUPERVISION OF 
MUNICIPAL DEVELOPMENTS 
Water Works and Treatment—Sewers 
and tae 2 ba —Investigations 

aluations 


208-10 Bever Bidg., Cedar Rapids, iowa 
Established 1913 


JOHN J. HARTE CO. 


Engineers 


* Waterworks, Sewerage, Treatment 
Plants, Gas Systems, Street and 
Storm Drainage, Improvements, 

Public Buildings, Airports. 


ATLANTA, GEORGIA 


HILL & HILL 


Engineers 


Sewage and Waste Disposal, 

Water Supply and Filtration, 

Dams, Reservoirs, ‘unne 
airport’ and Topographic Surveys 


Home Office: 24 E. Main St., North East, Pa. 


HITCHCOCK & ESTABROOK 
INCORPORATED 
Professional Engineers 
and Architects 


Consultants to Municipalities Since 1920 
WATER, SEWERAGE, PAVING, POWER 
PLANTS, AIRPORTS, REPORTS 

AND APPRAISALS 
521 Sexton Bidg. 
Minneapolis 15, Minnesota 











JONES, HENRY & 
SCHOONMAKER 


(Formerly Jones & Henry) 


Consulting Sanitary Engineers 


Water Works 
Sewerage and Treatment 
Waste Disposal 


Toledo. 4, Ohio 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 


Complete Engineering Service 
For More Than a Quarter Century 
Investigations, Reports, Design, Supervision 
of Construction and Operation 
Water Supply, Water Conditioning, Sewerage, 
Sewage and Industrial Waste Treatment 
CHEMICAL AND BIOLOGICAL LABORATORY 
604 Mission Street San Franeciseo 5 


Security Bidg 


MORRIS KNOWLES, INC. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Industrial Wastes, 
Valuations, Laboratory, City Planning 


1312 Park Building, Pittsburgh 22, Pa. 


KOCH & FOWLER 
Consulting Engineers 
Dallas 1, Texas 


City Planning, Zoning, Airports, Appraisals, 
Water Purification, Sewage Disposal, Paving. 


HAROLD M. LEWIS 
a Engineer—City 
lanner 
| Analyses of urban problems, 
master —® zoning, parking, airports, 
subdivisions, redevelopment. 
Reports—plans—ordinances 


15 Park Row New York 7, N. Y. 


WM. S. LOZIER CO. 


Consulting Engineers 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification, Refuse 
Disposal 


10 Gibbs Street Rochester 4, N. Y. 


F. G. McCRAY COMPANY 

| Commercial Fumigators and 
Exterminators 

| Starlings Eradicated by Chemical Process 


A 100% kill guaranteed (No Owls). Method 
has proved to be a success in several com- 
munities. If interested in ridding your com- 
munity of these pests write us. 


P. O. Box 94 Saginaw, Mich 


METCALF & EDDY 


Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airfields Valuations 
} Laboratory 


Statier Building Boston 16 


MOORE & OWEN 
Engineers 
WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 


Complete Water and Sewage Laboratories 
Industrial Wastes 


1456 N. Delaware St., Indianapolis 2, Ind. 


PALMER AND BAKER, INC. 
Consulting Engineers 


For Problems of Transportation 
Subaqueous Vehicular Tunnels 
Rock Tunnels, Utilit ‘ Bridges, 
Grade Separations, ighways, Airports, 

c Studies, Parking Problems 
Waterfront and Harbor Structures 


Mobile, Alabama 


BOYD E. PHELPS, INC. 


Architects-Engineers 
Water Supply and Purification 
Sewage & Industrial Waste Treatment 
Municipal Buildings 
Airfields, Power Plants 
Reports & Investigations 
Michigan City Indiana 


~ CONSULTING ENGINEERS 
Your professional card belongs in this direc- 
| tory of leading engineer specialists, where 
it will be seen by those who employ con- 
sultants. For rates, write: 
PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 








ROBERT AND COMPANY ASSOCIATES 


INCORPORATED 


OA rch v?lects and Gngin eers 


ATLANTA 
WATER SUPPLY e SEWAGE DISPOSAL’ e INCINERATORS e POWER PLANTS 


MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Malcolm Pirnie Ernest W. Whitlock 
Richard Hazen G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 
Water Distribution Studies 
Water Measurements and Tests 
Water Wheels, Pumps, Meters 


New York 50 Church St. 


RUSSELL & AXON 
Consulting Engineers 

Geo. 8. Russell F. E. Wenger 
Joe Williamson, Jr. 

Water Works, Sewerage, 
Disposal, 
408 Olive St. 
St. Louis 2, Mo. 


Sewage 

Power Plants, Appraisals 
Municipal Airport 

Daytona Beach, Fla 








J. E. SIRRINE COMPANY 


Engineers 
Water Supply & Purification 
Sewage & Industrial Waste Disposa! 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 


SMITH and GILLESPIE 
Municipal and Consulting Engineers 


Water Supply, Water Purification, 
Sewerage, Sewage Disposal, Drainage 
Refuse Disposal, Gas Systems, Power Plants, 
Airports 


Jacksonvilie Fiorida 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
i rts—Drainage 
Electric Power—Waterworks 


Sewerage—Valuations—Rate Studies 
Municipal Buildings 


Hershey Building Muscatine, ta 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Su Sowerege. Waste Disposal, 


echanical. § tructural 


Surveys, 
209 So. High St. 


muperte, Appraisals 
Columbus, Ohio 


HENRY W. TAYLOR 


Water Supply, Sewerage 
Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 


11 Park Place New York City 


EMERSON D. WERTZ 
AND ASSOCIATES 


Municipal Engineers 


Waterworks, Drainage, Refuse Disposal. 
Sewerage, Streets, Industrial Wastes 
146% East High Street, Bryan, Obie 
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The Tyus coagulator. 


The Tyus Coagulator for Water 
Testing 

The purpose of this coagulator is 
to make it simpler and easier to de- 
termine the correct chemical dosage 
required for water treatment. There 
are five containers. The minimum 
probable dosage required is placed 
in the first container and increasing 
amounts in the others. The coagula- 
tor is then placed in operation to de- 
termine which dosage gives the best 
results. The coagulating process is 
clearly shown by the fluorescent light 
reflected through the water sample 
Any particular sample may be re- 
moved without disturbing the work 
on the others. For fuller information 
write Bill H. Tyus, 704 S 7th Ave., 
Teague, Texas. 

Use coupon on page 93; write in No. 5-1 





Catch Basin Cleaning Faster and 
Cheaper 

One man does the whole job of 

catch basin cleaning with this outfit, 

and does it without the usual mess 





One-man catch basin cleaner. 


and spillage. A power swing boom 
crane with a deep-lip orange-peel 
bucket is mounted behind the cab of 
a standard truck, or on the front of 


a suitable wheel tractor. One man 
lowers the bucket into the manhole, 
raises the filled bucket, swings the 
boom, and dumps the collected ma- 
terial into the truck or other con- 
tainer. Can be installed on a new 
truck or on a truck already in serv- 
ice. With the bucket removed, the 
crane can be used for handling pipe, 
1ydrants, manhole frames or covers, 
or other heavy objects up to 3,000 
pounds at 8-ft. radius. For full in- 
formation, write Silent Hoist & 
Crane Co., Brooklyn 20, New York. 


Use coupon on page 93; write in No. 5-2 





New Jaeger Bituminous Paver 

This new bituminous paver lays 
any mix, hot or cold, dense or open 
texture, and gives uniform densities 
and smooth riding. It lays any width 
of pavement from 5’8” to 12'6” with- 
out removal or insertion of any parts, 
and is almost instantly adjustable for 
width without stopping the machine. 
The joint with the adjacent course o1 
with curb and gutter is hydraulically 
and automatically matched. Any mat 
thickness up to 6 ins. can be laid. 
The long straight-edge stabilizing 
runners and hydraulic leveling pans 
insure a precision smoothness. The 





paver is crawler-mounted. Quick 
crown changes from 2” convex to 
1” concave can be made. For full 
information ask for Catalog BP-9 
Jaeger Machine Co., Columbus 16, 
Ohio. 


Use coupon on page 93; write in No. 5-3 








Using the Warsop breaker. 


Warsop Self-Contained Paving 
Breaker 
This is a gasoline driven breaker, 
complete in itself. It weighs about 90 
pounds and is designed for breaking 


The Jaeger bituminous paver lays any mix, hot or cold, dense or open. 
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concrete, general demolition, trench 
spading, asphalt cutting, ramming, 
breaking frozen ground and light 
driving. A rock drill is also available. 
For use at altitudes above 3000 ft., 
a special distance piece is furnished 
which reduces the area of compres- 
f sion chamber Full data from Warsop 
Power Tools, Inc., 347 N. Twelfth 
St., Philadelphia, Pa. 











a Use coupon on page 93; write in No. 5-4 

Quick | Chlorine Gas Feeder by Builders 

*X to The Chlorinizer, a new chlorine 

full | sas feeder, has been announced by Y 

gas iec ’ bs P . 

BP-9 Builders-Providence. This unit me- OU can’t mix asphalt like concrete. It takes better 

is 16 ters chlorine gas to produce chlorine equipment to accurately proportion and mix asphalt. The 
water solutions. A positive chlorine Foote Kinetic Mixer is especially designed and built for 

5-3 


asphalt, and is not comparable in any way with the ordi- 
nary concrete mixer. It provides a mulling action. Asphalt 
is pumped between and within the aggregate layers 
assuring complete coating of every particle of aggregate 
without waste of asphalt. This means 8 to 10 


batches more out of every barrel of Core 









asphalt. Capacity is 3 cu. ft. in 30 
seconds. Ask for Bulletin K-100. 





THE FOOTE €O., INC. — 
1 ae Blaw-Knox Co. 3 


1954 State St. « Nunda, New York 





Builders chlorine gas feeder. 


rate indicator, with a direct reading 

























ng linear scale is provided, and the 
design is such as to insure com- 
ker, pletely safe and highly accurate ° e 
it 90 operation. The chlorinizer is readily i. DOLGE SS WEED-KILLER 
<ing adapted to semi-automatic, program G } se ” 
or automatic proportional operation e 70es to the root of your weed problem. 
Conversion from one method of Use in economical solution where no vege- ° 
operation to another may be made e tation whatever is desired. Sterilizes the ‘ 
readily in the field. Full informa- soil so windbloom seeds cannot normally 
tion on sizes and types is available e sprout in it. Penetrates to the roots—and . 
from Builders-Providence, Provi- ™ KILLS! This modern chemical weeding 
dence, R. I. Saves money and hours of backbreaking ™ 
Use coupon on page 93; write in No. 5-5 e labor. . 
Sanitary Compressed-Loading . - 
Garbage Collector 





Loading into this unit, because of the e 


E.W.T. SELECTIVE WEED-KILLER (2-4-D) ~ 
































wide and low loading hopper, is fast , : . . . 
and economical. Compression loading ? nee Paar thoroughly to the roots of » 
gins gables Geadis bectune the cate rush, dandelions, plantains, poison ivy, 
e ragweed, sumac and other plant pests, but ° 
Write for literature ill not kill : Be ce 360 ’ 
@ explaining these tected wi ) most turf grasses. Best used 
DOLGE products fully for maintaining beauty of lawns and fair- 2 
and giving specific wavs. 
directions for their use. e 
e 7 
The C. B. DOLGE Co. 





WESTPORT, CONNECTICUT 





How the Sicard Sanivan dumps. 


When writing, we will appreciate your mentioning PUBLIC WORKS 











90 


pression is applied every time the 1-yd. 
hopper is emptied. Loading height is 
34 ins. Compression and loading are 
controlled from the rear. Special pro- 
vision for dumping permits unloading 
at the edge of the disposal dump or on 
an incline. A folder describes this mod- 
ern unit. Sicard /ndustries, Inc., Water- 


town, N.Y. 
Use coupon on page 93; write in No. 5-6 





Spiraflo Clarifier for Sewage or 
Water Treatment 
In this clarifier, the incoming sewage 
into 


is introduced tangentially an an- 
nular race which extends entirely around 
the tank. The manufacturer reports re- 


sults at three plants. In one, at an army 





FLEX-O 


HYDRAULIC PIPE LINE 
SCRAPERS 


FOR CLEANING WATER LINES AND 
SEWAGE FORCE MAINS IN PLACE 
4” TO 48”. 


e Makes 90° Bends 


e Restores Capacity to 
95% of new pipe 


e Works on City Pressure 





Write for Catalog and Prices 





CARVER-STIMPSON 
PIPE CLEANING COMPANY 
WALTERS OKLAHOMA 





LOS ANGELES «+ SEATTLE * SUMTER 
CHICAGO « TUPELO « LONG ISLAND, N. Y. 
HOUSTON «+ DES MOINES 
SANTURCE, PUERTO RICO 

















Spiraflo clarifier section. 


antonment, with the raw sewage having 
a BOD of 336 and an SS of 320, BOD 
removal was 65.5% and SS removal was 
76.7%. A city reported removal of 
56% of BOD with a raw sewage 
strength of 225 ppm. BOD. At a third 
plant, BOD removal was said to be 
65.5%. Positive grease removal and 


construction savings are also stated as 
advantages of this design. Ask for Bul- 
letin 6790, Yeomans Bros. Co., 1411 
NV. Dayton St., Chicago 22, /ll. 

Use coupon on page 93; write in No. 5-7 





CAST IRON PIPE 


BELL AND SPIGOT 
WATER MAIN PIPE 


Class 150 and 250 
2,100 ft. 4 
21,500 ft. 6 
9,250 ft. 8 
14,250 ft. 10 
12,450 ft. 12 


12 ft. and 18 ft. lengths 


inch 
inch 
inch 
inch 
inch 


IMMEDIATE DELIVERY, ANY QUANTITY 


Write °@ Phone 


SONKEN-GALAMBA CORP. 
2ND AND RIVERVIEW 
(X-465) KANSAS CITY 18, KANSAS 
THatcher 9243 


Wire 
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Pre-Molded Rubberized Sealing 
Strip 
A pre-molded para-plastic rubber- 
ized asphalt sealing strip has been 
developed especially for sealing ver- 
tical and overhead concrete joints 
It is claimed this will give a water- 
tight joint. The strip can be nailed 
to the form, or it can be attached 
to the concrete by heating until it 
is tacky, or by freshening with gaso- 
line or kerosene. These strips in- 
clude: “Para-lateral” for vertical 
and overhead joints; “Baseal” for ex- 
pansion and contraction joints at the 
subgrade; and “Para-plastic coated 
sponge rubber” a pressure seal for 
vertical angles and overhead joints. 
Servicised Products Corp., Chicago, 

Tl. 


Use coupon on page 93; write in No. 5-8 





Straightens Meter and Sign Posts 
Quickly 

This new “postratner” cuts time 

and costs on straightening bent me- 

ter and highway sign posts, as well as 











COLLAR LUG 
RESTS IN HOLLOW _, JACK HANDLE 
"4 OF JACK \ 
EXTENSION 


METER 
post 








_U-BASE™” 











The Barber ‘‘Postratner.” 


any other metal posts, as at water 
works or sewerage plants. It 1s 
claimed that the average bent post 
can ‘be straightened for as little as 6 
cents. Weighs 60 pounds and can be 
carried easily. Operated by one man. 
Usable on any type of meter post. A 
4-page bulletin tells all about it and 
gives specific directions for all kinds 
of bends. Barber Postratner Co., 112 
Irving St., New Haven 13, Conn. 


Use coupon on page 93; write in No. 5-? 








The Quinn Standard is known as the best the world 
over, ae ar concrete pipe is ' produced and 
jaene Backed by erp 35 years’ service in the 

of h of Quinn ated contractors, 
ed depestnents and pipe manufacturers 
who know from experience that Quinn pipe forms 
and Quinn mixing formulas combine to produce 
the finest concrete pipe at lowest cost. 


QUINN HEAVY DUTY PIPE FORMS 


For making pipe by hand methods by either the 
wet or semi-dry processes. Built to give more years 
of service—sizes for pipe from 10” up to 120° and 
larger—tongue and groove or bell end pipe at 
lowest cost. 





WRITE TODAY. Complete information, prices, and esti 
mates sent on request. 
Also manufacturers QUINN CONCRETE PIPE MACHINES 

















. « . does away with 
constantly decreasing 
heat transfer, greatly 
reduces the labor of 
cleaning coils, 
minimizes the operat- 
ing 
countered in the con- 
method of 
| heating digestion 
Ask for Bulle- 


and 


interruptions en 








| ventional 





| tanks. 


QUINN WIRE &IRON WORKS loz IT'S1 BOONE yt: 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 


A Better Way of Heating 
Sludge Digestion Tanks... 


P. F. I. Digester Heater and Heat Exchanger 








Pp F T PACIFIC FLUSH nas co. 
4241 RAVE 
NEW YORK e CHARLOTTE, c 
o San JRAnciece e LOSA ANGELES 
° 
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PERSONAL AND INDUSTRIAL 





Cochrane Corp., Philadelphia, Pa., 
has acquired Liquid Conditioning 
Corp., Linden, N. J., and will operate 
it as a wholly owned subsidiary, S. 
B. Applebaum, well known in the 
field of water conditioning, will have 
charge of cold water conditioning ac- 
tivities for the combined organiza- 
tion. 


Layne & Bowler, Inc., Memphis, 
Tenn., have announced the addition 
to the Layne organization of the 
General Filter Co., Ames, Ia. 


Samuel & Hirschberg, 204 Valen- 
tine St., Hackettstown, N. J., have 
acquired the manufacturing rights 
for the line striping equipment for- 
merly manufactured by Industrial 
Tool & Products Corp., Rochester, 
Nm. Y. 


Filtration Fabrics Division, 155 
Oraton St., Newark 4, N. J., has been 
organized by Filtration Engineers, 
Inc., to provide better filter cloths 
for all types of filters and processes. 


William G. Carter, formerly of the 
Natonal Gypsum Co. staff has joined 
the Buffalo Meter Co., and will have 
headquarters in Buffalo, N. Y. 


OLD FRIENDS 


Waterworks Supts. and Engi- 
neers regard MURDOCK as a 
faithful standby and an old 


friend. 


The constant aim of MUR- 
DOCK is to make products so 
good that they will give YEARS 
of dependable service—require 
little attention, practically no 
repairs and low maintenance 


cost. 


“It Pays to Buy MURDOCK” Scavenge an aver- 


The Murdock Mfg. & Supply Co. 


426 Plum Street 


fe 


2. 
7 
a 


o 





Cincinnati, Ohio truck body 2 to 3 cu. 


9] 


R. D. Carnahan, formerly with the Dept of Agriculture auditorium, 
Bradentown, Fla., water treatment 14th and Constitution Ave. C. C. 
plant, and a Navy veteran, has been Ruchhoft, 1006 Broadway, Cincin- 
appointed Manager of Industrial nati, O., is chairman. 


Equipment for the Stover Water 
Softener Co. Mr. Carnahan will con- 
tinue to live in Bradentown. 


The Central States Sewage Works 
Ass’n will meet at the Hotel Sher- 
man, Chicago, Ill., June 17 and 18. 

W. A. Hammond has been elected P. W. Reed, 1098 West Michigan St., 
vice-president of the Marion Metal Indianapolis 7, Ind., is secretary. 


Products Co., Marion, Ohio. The American Public Health As- 


Robert & Co. , Inc., consulting en- sociation will hold its annual meet- 
gineers of Atlanta, Ga., have moved ing in New York City, October 24-28. 
from the Bona Allen Bldg. to 96 Each of the 13 sections will hold 
Poplar St., N. W., Atlanta 3, Ga. numerous meetings, and about 20 as- 

sociated organizations will also hold 

meetings at the same time. Informa- 

ASSOCIATIONS tion can be obtained from Dr. R. M 

Atwater, APHA, 1790 Broadway, 

The spring meeting of the New New York. 

York State Sewage Works Associa- 
tion will be held at the Governor 
Clinton Hotel, Kingston, N. Y., on 
June 6 and 7. R. C. Sweeney, State 
Department of Health, Roc he ster, 
N. Y., is secretary. 








A research symposium on Water, 
Sewage and Industrial Waste will ‘ 
be held in Washington, D. C., on 
June 23 and 24. The meeting, which 
will be sponsored by the Sanitation 


Study Section of the National Insti- Seaman pulvi-mixer with selective 
tute of Health, will be held in the speed transmission. 





Let SILENT HOIST Catch Basin Cleaning 


Cranes Show You Howto.... 










Clean 30 to 50 
Sewer Basins per Day 


age 6 ft. basin—hoist- 
ing and dumping into 


yds. of average muck 
in 12 to 15 minutes. 


With bucket removed, o~ 
handle manhole cov- ? 
ers, curbings, pipe, gratings, poles, hydrants, frames, etc. 


Fig. 1—Model A2 KRANE KAR Swing Boom Mobile 


wee 











| Crane . . . self-contained unit. 

d ) Fig. 2—Model Q2PX for mounting on standard motor 
° _ truck, with or without dump body. 

H ag A FEW USERS: City of Scranton, Pa.; Township of Endicott, N. Y.; 
= yr Kearny, N. J.; Freeport, L. |.; New York City. 

I MP ed Bulletin No. 67 Tells the Story . . . Ask for It. 


SILENT Hoist & CRANE Co. 


844 63rd STREET, BROOKLYN 20, N. Y. 


When writing, we will appreciate your mentioning PUBLIC WORMS 
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The TROJAN pipe puller and pusher—Cuts costs! Saves time! 


® Simplifies installation or renewing water and gas service lines under pavement. 


MODEL A—for ‘2" to 1” pipe. One man can MODEL B—will push up to 2” pipe with- 
lift in and out of trench and install average out additional dogs, clamps or wedges. 
service. Weighs only 65 lbs. Special design Heavy duty, all steel construction, weighs 
and all steel construction makes possible 140 lbs. Has three pushing speeds for differ- 
15 tons of pushing pressu ent types of soil and can be easily reversed. 





Double Action and 


Continuous Operation 


No re-setting of grip. required. 
Push Pipe is made of double extra 
heavy steel pipe with inside cou- 
plings for butt joint. Pilots and 
Special Couplings will handle va- 
riety of jobs. 


The TROJAN Manufacturing Co., 441 East Water St., Troy, Ohio 


TROJAN MODEL A TROJAN MODEL B 
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PUBLIC WORKS for May, 1949 





_/ CHECK THESE 
FREE CATALOGS Now! 


Mail Coupon to Order Those You Need 


These helpful booklets are free. Just circle numbers you want on 
coupon and mail or write the manufacturer direct and mention 
PUBLIC WORKS. This service is restricted to those actually em- 


ployed in public work. 





NEW LISTINGS 


Complete Sanitation and 
Process Equipment Bulletin 

20. A new illustrated Bulletin gives 
detailed information on all ““Rex’”’ sanitation 
and process equipment. 36 pages give engi- 
neering data, tables, conversion factors 
Ask for Bulletin 48-41, Dept. PW, Chain 
Belt Co., 1600 West Bruce St., Milwaukee 4 
Wisc 


Permanent, Corrosion Resisting 
Filter Plant Underdrains 

77. A tile filter bottom of glazed fire 
clay blocks is corrosion-free, has low 
head loss, and assures uniform filtration 
and wash water distribution. Investigate 
for filter rebuilding or new construction 
F. B. Leopold Co., Inc., 2413 J. Carson 
St., Pittsburgh 4, Pa 


Book Tells 
How to Control Algae 

89. Details on the contro! of various 
microscopic ,organisms frequently found 
in water supplies, and the elimination of 
tastes and odors, are discussed in the 
enlarged edition of “The Uses of Copper 
Sulphate in the Control of Microscopic 
Organisms.” For your free copy write 
Phelps Dodge Refining Co., Dept. PW, 40 
Wall St., New York 5, N. Y. 


Get List of 
Lime Suppliers 

150. Check the convenient plant lo- 
cations in your vicinity for suppliers of 
lime for water and sewage treatment 
Write National Lime Association, 927 
Fifteenth St. N. W., Washington 5, D. C 


Continuous Operation 
Trojan Pipe Pusher 

161. New, larger pipe pusher and 
puller handles pipe up to 2”, has three 
pushing speeds. Fittings handle lead and 
copper pipe too. Get full details showing 
how to speed up water service installa- 
tions. Write Trojan Mfg. Co., 441 E. Wate: 
Street, Troy, Ohio. 


Truck or Tractor Mounted 
Catch Basin Cleaners 

153. Both tractor and truck type, 
full powered Silent Hoist catch basin 
cleaners are available to speed your main- 
tenance job. Investigate these units, com- 
plete and ready for mounting on your 
truck, or already installed on ‘“Krane- 
Kar” tractor. Get Bulletin 67 from Silent 
Hoist & Crane Co., Dept. PW, 844 63rd 
St 3rooklyn 20, N. Y. 


Low Cost Power 
From Dual Fuel Engines 

154. Operating on the Diese] cycle, 
burning either oil or gas, the Worthing- 
ton Supercharged Dual Fuel Diesels give 
high economies by running on the cheap- 
est fuel available. Get complete data from 
Worthington’ Pump & Machinery Corp., 
Dept. PW, Harrison, N. J. 


Plant Layouts for 
Incinerator Installations 

155. Send for this new catalog which 
shows typical incinerator plant layouts 
engineered expressly to make use of mod- 
ern design and equipment. A great help 
for the designer. Ask for catalog M-l, 
Washburn & Granger, Inc., 53 Park Place, 
New York 7, N. Y. 


Lime for Water 
and Sewage Treatment 


156. Write today for information on 
your requirements of high calcium oxide 
content lime for softening, coagulation 
pH control, etc. Data on tested lime prod- 
ucts from National Gypsum Co., Buffalo 
9 N.Y 


Complete Equipment for 
the Complete Pool 


157. Latest equipment for recircula- 
tion, filtration, chlorination, softening and 
pH control are described in Permutit 
3ulletin No. 2157. Manual and automatic 
valves explained and many installations 
diagrammed. Complete specifications given 
Permutit Co., 330 West 42nd St., New York 
18, N. Y. 


Check ‘’Gunite’’ Concrete 
For Every Application 


158. Big 44-page book illustrates 
“Gunite” uses for both repair and new 
construction of sewers, tanks, dams, swim- 
ming pools, and all concrete structures. A 
multitude of applications. Be sure to check 
coupon or write Pressure Concrete Co 
Dept. PW, 193 Emmet St., Newark, N. J 


STREETS AND HIGHWAYS 


Strong, Speedy, Low-Cost 
Maintainer Has Many Uses 

22. BG Maintainer, a powerful speedy. 
low-priced machine for light road mainte- 
nance. Full details in illustrated folder 
Huber Mfg. Co., Dept. PW., Marion. Ohio 
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Solve Your Drainage Problems 
This Easy, Permanent Way 


28. Useful new 60 page catalog on 
standard corrugated pipe, multi-plate pipe 
and arches and 18 other drainage and re- 
lated products for culverts, sewers, sub- 
drains, flood control, airports, water supply 
and other types of construction. Ask for 
‘Armco Products for Engineering Con- 
struction,” Armco Drainage and Meta) 
Products, Inc., Dept. PW, Middletown, Ohio 


Data on All Types of 
Bins and Batching Plants 


47. Good illustrations and useful data 
on all types of Heltzel Highway Bins, for 
truck mixer charging, bulk cement plants, 
enclosed bucket elevators, belt conveyors, 
etc. Heltzel Steel Form & Iron Co., Dept. 
P.W., Warren, O 


Speed Your Work With These 
Powerful Motor Graders 


48. Two powerful Galion motor grad- 
ers designed to answer every requirement 
for more speed in road, airport, dam an@ 
housing construction work are fully de- 
scribed in a folder illustrated with many 
action pictures. Issued by Galion Iron 
Works & Mfg. Co., Galion, Ohio 


Latest Maintenance Equipment 
For Blacktop Roads 


62. “Blacktop Road Maintenance and 
Construction Equipment’’ — Asphalt and 
tar kettles, flue type kettles, spray attach- 
ments, tool heaters, surface heaters, road 
brooms and rollers. This is modern and 
up-to-date equipment for blacktop airport 
and road construction and maintenance 
Write for Catalog R. Littleford Bros., Inc., 
452 East Pear! St., Cincinnati 2, Ohio 


Tractors for Counties, 
Cities and Contractors 


76. An attractive 24-page catalog por- 
trays the Allis-Chalmers HD-5 crawler’s 
abundant capacity and ability to meet the 
variable needs of counties, townships and 
contractors. Photographs and cutaway 
views illustrate its rugged construction and 
simplified maintenance. Use coupon or 
write Allis-Chalmers Mfg. Co., Tractor 
Division. Milwaukee 1, Wisc 


Improved Special Rollers 
Help Cities and Counties 


84. Road and street widening are 
speeded up with Buffalo-Springfield trench 
rollers of improved design. Many other 
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special compacting problems handled by 
the portable KT-6 model. Get engineerin 
specifications in bulletins TR-3B and KT- 
from Buffalo-Springfield Roller Co., 
Springfield, Ohio. 


How to Beat the 
Weed Problem 


85. Be sure to investigate weed con- 
trol with selective chemical weed killers. 
Ask for bulletins on Dolge products that 
will rid roadsides, parks and lawns of the 
weed nuisance. C. B. Dolge Co., Dept. PW, 
Westport, Conn. 


Adhesive Joint Sealers and 
How They Are Applied 


130. Learn how joints are prepared 
and Flintseal Hot-Poured Joint-Sealing 
compound applied. Series of pictures shows 


each step and explains every operation 
for goo oint construction. On request 
from The 


ntkote Co., +. © PW, 30 Rocke- 
feller Plaza, New York 20, N. Y. 
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Should your Bell & Spigot Seiieting 





Just Right for Fast, 
Small Asphalt Mixes 


90. The Foote Kinetic Mixer delivers 

3 cu. ft. in 30 seconds. Portable and easily 

operated. Get Bulletin K-100 from The 
oote Co., 1954 State St.. Nunda, N. Y. 


Grading Can Be Faster, 
Cheaper and Easier 


96. You'll like every feature of the 
Austin-Western 99H Grader. It has all- 
wheel drive, all-wheel steer, controlled 
traction, precision sideshift and a high lift, 
extreme reach, reversible blade. Get data 
from Austin-Western Co., Aurora, Ill 


Light Weight Machine . 
Does Work of Heavy Roller 


itt, For compacting hot or cold 
patching material be sure to investigate 
the Wayer Impactor, 2,000 blows per min- 


ute tamps, finishes and cures. All data in 
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be able to Stand? 


We made this experiment with identical parallel bell and spigot lines, the 
first joined with lead — the second with Tegul-MINERALEAD e Each line was 
loaded with pig lead as pictured. When the load reached 2000 Ibs., the lead 
line gave way. The picture was taken when the weight on the Tegul- 
MINERALEAD reached 2285 Ibs. ¢ The loading was continued until at 5760 


Ibs. — nearly three times the weight capacity of the lead line — the Tegul- 
MINERALEAD line sank to the ground « Throughout the test better than 300 
Ibs. water pressure was maintained in the line and the Tegul-MINERALEAD 











Melts, pours and works easily in 
ony temperature © Needs no caulk- 
| ing, deep bell holes or skilled labor 

© Can't change its correct composi- 


tion under “rough riding” to the 
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MERTZTOWN, PENNA. 
“ATLANTA, GA. 
“CHICAGO, kt. 
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*Stock corried at these points 





“DENVER, COLO. 
“HONOLULU, HAWAII 
“KANSAS CITY, MO. 
“LOS ANGELES, CALIF. 


IN CANADA: MH. L. BLACHFORD, Limited, AND 


joints developed no leaks, even upon col- 
lapse of the line * You can use this kind 
1 of endurance in your bell & spigot lines. 
You'll get it with Tegul-MINERALEAD, the 
original ingot form jointing compound e« 
Write for complete information that may save 


you considerable bell & spigot jointing costs. 


THE - 
a Abas Mineral. Products Company of Penna. 


HOUSTON, TEXAS 

OKLAHOMA CITY, OKLA. 
OMAHA, NEB. 

SALT LAKE CITY, UTAH 
SAN FRANCISCO, CALIF. 
* SEATTLE, WASH. 

TUPELO, MISS. 


DALLAS, TEXAS 


NEW ORLEANS, LA. 











When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 
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Bulletin 25-8. Wayer Impactor Sales Co 
12 N. Third St., Columbus 15, Ohio. 


Fast, Efficient Skid-Proofing 


144. Get full facts about Baughman 
Light-Weight Cinder Spreaders, fast oper. 
ators for cinders, sand, salt, chips, etc. Free 
flowing at low temperatures. 9-17 cu. yd 
capacity. Write Baughman Mfg. Co.. Dept 
PW. Jerseyville, Il. 


How to Speed 
Curb and Gutter Work 


426. Here’s a 24-page bulletin illus- 
trating form set-ups for every type of curb 
and gutter work. Send for Bulletin 2259 and 
learn how to speed up the job with Blaw- 
Knox Steel Street Forms. Write Blaw-Knox, 
a PW, Farmers Bank Bidg., Pittsburgh 
<4, a. 


Uniform Spreading 
2 to 10 ft. Wide 


136. Saves labor, spreads 0 to 100 lbs 
a sq. yd., dusts up to 1” material forward, 
reverse, on curves, hills or ape ge 
Assures uniform, even density of spread 
Write for bulletin: Dept. PW., All Purpose 
Spreader Co., Fuller Road, Elyria, Ohio 


For Speedy Bituminous 
Maintenance Jobs 


142. The Standard Steel trailer- 
mounted pressure distributor and tank is 
easy to move for emergency patching, all 
maintenance. Write for bulletin “S-J" on 
this fast acting, low cost nee Stand- 
ard Steel Works, Dept. PW, North Kansas 
City, Mo. 


SEWERAGE AND REFUSE 


How You Can Clean Sewers From 
Streets Easily and Inexpensively 


23. 32-page illustrated booklet ex- 
plains how a city can clean its sewers and 
culverts with its own forces using the up- 
to-date Flexible Sewer Rod equipment 
Illustrates _and describes all necessary 
equipment. Issued by Flexible Sewer Rod 
Equipment Co., 9059 Venice Boulevard, Los 
Angeles 34, Calif. 


Sanivan Features Faster Refuse 
Loading, Greater Capacity 


31. Compression loading plate on the 
Sicard Sanivan crushes ordinary loose gar- 
bage into 44 original space. For clear, cut- 
away views of this positive compression 
action and mechanical full discharge get 
the “Sanivan” bulletin. Write Sicard In- 
dustries, Inc., 2055 Bennett Ave., Montreal 
4, Canada. 


Packaged Sewage Treatment— 
Just Right for Small Places 


36. “Packaged” Sewage Treatment 
Plants specifically developed for small 
communities — 100 to 3,000 population. 
Write for full description actual 
operating data for th t of plant. 
Chicago mp Co., 2348 Wolfram St., Chi- 
cago 18, Tl. 


How You Can Dispose 
Of Sewage Solids 


84. Nichols Herreshoff tncinerator for 
complete disposal of sewage solids and in- 
dustrial wastes — a new booklet illustrates 
and explains how this Nichols incinerator 
works. Pictures recent installations. Write 
Dept. PW, Nichols Engineering and Re- 
search Corp., 70 Pine St.. New York 5, N. Y 


For Speedy, Nuisance-Free 
Refuse Collection 


85. The Gar Wood “Load Packer 
compresses refuse into the front of the 
collecting body, thus greatly increasing 
capacity. 9, 12 and 15-yd. sizes. Described 
in bulletin PW-M-51, Gar Wood Industries, 
Inc., Wayne Div., Wayne, Mich. 


Glazed Clay Blocks for 
Trickling Filter Underdrains 


66. Illustrated bulletiay describes the 
Natco Unifilter block of glazed, hard burned 
clay for mene a filter beds. Write 
National Fireproofing Corp., Pittsburgh 12, 
Pa., for free copy. 
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Co Odorless Sanitary Need Low-Cost Air Contractors’ Pump 
Septic Tank Cleaning For Sewage Treatment? Features Carryability 
ss. The Geaet- See Odorless Sani- 122. New 20-page booklet shows oper- 93. To find out how well a Homelite 
tary Cleaning unit combines centrifugal ting and construction features of Rotary Carryable Pump handles large volumes, 
uman self-priming pump, air-cooled engine and Positive Blowers engineered to fit your seepage. mud, write today for illustrated 
per. oval tank on a —, frame. For full de- needs. Air for activated sludge, water bulletin L-503 containing data of at value 
ree scription of this adaptable unit get bulletin treatment; constant vacuum for filtering to all pump users. Write Dept. , Home- 
. yd *ST-11. Gorman-Rupp Co., 120 N. Bowman Bulletin 22-23-B-13 gives details. Roots- lite Corp., 2102 Riverdale Ave., Port Chester, 
Dept Ave., Mansfield, Ohio. Connersville Blower Corp., 712 Poplar Ave.. a. Se. 
Connersville, Ind 
, 52-Page Data-Packed Bulletin 
Useful Design Data on How to Make Sewage Plant Grit On Contractors Pumps 
Sedimentation Tanks Suitable for Fill, Roadways 95. Tables for pump size Getermina- 
llus- 99. “Sedimentation with Dorr Clari- 138. The Jeffrey “Jigrit” washer does tion on every excavation job, pipe triction 
curb fiers” is a complete 36-page illustrated cata- a thorough a of ———s - free of loss, altitude effects and lots of other = 
) and log with useful design data. Ask The Dorr organic solids. Grit is chassified according able data are included in this can’ te = 
law- Company, Dept. Pw. 570 Lexington Ave.. to size and organics rejected with over- sive booklet illustrating the many Jaeger 
nox, New York 22.N. ¥ flow. 44-page Catalog 775A describes the sure-prime” pump applications. Get your 
urgh ; “Jigrit” and gives engineering data and copy (catalo 5) by checking our coupon 
installation views of grit and sludge col- ur writing the Jaeger Machine Co., Dept. 
lectors, chemical feeders, garbage grinders PW, Columbus 16, Ohio. 
Do You Have the Best and other equipment as well. St. Pw, ‘ 
Possible Sludge Conditioning? eo The Right Tractor 
us 16, ‘oO. 
Ibs A om Yee Cremeans and in- sa og a d f da 
structions for use in coagulation, sludge : ° ether you need a front-en 
ard, conditioning and treating industrial came. Durable Gratings and Treads loader, snow plow, bulldozer, sweeper or 
— fully treated in a 24-page pamphlet. Ten- Are a Good Investment mover, International wheel tractors com- 
wom | autee Corp. 619-27 Grant Bide. Atisnta'l, gaz, Gratings for walks around set. be, Correctly with, allied eaulpment £0 dg 
0 tling tanks and other parts of treatment units is {llustrated in Bulletin A-103JJ. In- 
plants, both out-doors and in, for stair- ternational Harvester Co., 180 No. Michigan 
" ? ways, floors and balconies, are described in Ave., Chicago 1, Il * ; 
Underdrains—Hidden But an iustrated 16-page bulletin by Irving a la 
important Filter Components matte Lee Air Cooled Engines for 
2: 113. For filter bottoms this firm Hundreds of Applications 
, all _ ott unwctiie deaes anieeee oo 137. Tested under severest conditions 
“on of the floor cross-section and air pon based CONSTR T of long, hard use, these engines have earned 
and- aggregating over 24% of the floor area. De- UC ION — | Me ges yr - ol test 
meas scribed in several leaflets and data sheets. bulletin from Dept. Dw, Briggs on Strat- 
Ayer-McCarel-Reagan Clay Co., Brazil Ind EQUIPMENT ton Corp., Milwaukee 1, Wisc 
a Shovel Or Load With Concrete Forms 
Reliable Equi te " The Dempster Diggster For Every Need 
om 2 45. Automotive Hydra-Shovel digs 15 94. There's a form for your need 
) Pe supocetus and C. P. ft. above, 15 in. below grade, features inde- whether it’s concrete pipe for sewer, drain 
2 ators, microscopes, pH me- pendent hydraulic hoist and crowd action or irrigation; forms for roads, bridges, tun- 
=, turbidimeters, etc. can be obtained Capacities 1 cu. yd. for digging solid earth, nels or manholes; or a special form prob- 
ex- Pe ony. ‘> se branches of the Har- 1%, 142 and 2 cu. yd. for loading all types lem. For folders telling just what these con- 
and ~~ oan c iv. Get _ bulletins from material. Get information from Dempster crete forms can do for you write Dept. PW, 
up- -. » Harshaw Chemical Co., Cleve- Brothers, Inc., 949 Dempster Bldg., Knox Irvington Form & Tank Corp., 43 Cedar 
rent land 6, Ohio ville 17, Tenn Street, New York 5, N. Y 
sary , . mis a = 
Rod 
Los 
4 days’ work 
| the y 
gar- 
cut- 
sion now done in 3 
et 
fn- 
treal 
COST LESS TO OPERATE= 
nent 
mall 
tion Planning a swimming pool? | 
tual | 
lant It’s a fact—Bowser’s most | 
Chi- modern method . . . diato- | 
mite filtration, costs less | 
than outmoded filters. | 
Bowser yields clearer, 
safer water. Informed en- 
| Be gineers specify Bowser as 
ates superior on 10 points of 
‘ator design and operating Runs 2 heavy or 3 medium 
— features. - breakers at full 90 Ibs. 
v.¥ bh Nici 4: pressure instead of 70, 
Get the facts mst luction 30% 
increases production 30% 
in this Bowser MODEL 125 to 40% with the same 
Booklet! ebseletes men and tools, 
ker” All new Jaeger sizes—T75 
the ee . the 105, to 600 ft.—give compar- 
We invite your request for copies of i 
sing ble k increases 
ibed “THE MODERN WAY.” If you yaaa i abe 
ries operate or plan to build a pool, you See your Jaeger distributor 
should read this booklet. We solicit or ask for Catalog JC-8 
your requests for bids. The JAEGER MACHINE CO. 
Columbus 16, Ohio 
the k 
rhe OWSER. INC. —Water Filtration Division PUMPS © MIXERS * HOISTS 
nh 12 PAVING EQUIPMENT 
1395 CREIGHTON AVE. — FORT WAYNE 2, INDIANA 
When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 






















































































FOR REPAIRING 
BELL AND SPIGOT 
JOINT LEAKS... 


SKINNER-SEAL 
Bell Joint Clamp for 
stopping bell and 
spigot joint leaks 
under pressure. Gas- 
ket is completely 
sealed: at bell face 
by Monel Metal Seal 
band—dat spigot by 
hard vulcanized 
gasket tip. 


AND BROKEN MAINS 


SKINNER-SFAL 
Split Coupling 
Clamp. One man 
can install in 5 to 
15 minutes. Gasket 
sealed by Monel 
band. Tested to 
800 Ibs. line pres- 
sure. A lasting re- 
pair. 2’. to 16” incl. 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA, U.S.A. 





to 
WASHINGTON,D.C: 


Hotel Raleigh in the heart of of- 
ficial Washington is the head- 
quarters for all tourists and busi- 
ness people. 400 Immaculate 
air-conditioned rooms, excellent 
cuisine, and the famous Paul 
Mall Room. Write today for our 
booklet or HONEYMOON bro- 
chure. Or see your travel agent. 
SPECIAL COURTESIES TO 
HONFYMOONERS 
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High-Speed Dirt Moving 
Means Lower Costs 


149. The ‘49 Heiliner combines a 
powerful diesel engine, easy handling hy- 
draulic steering to speed up dirt moving 
with interchangeable scraper and bottom 
dump wagon. To learn all the money-sav- 
ing advantages get bulletin RM 48031 from 
The Heil Co., Dept. 4439, 3044 W. Montana 
St., Milwaukee 1, Wisc 


POWER AND LIGHT 


Dual Fuel Engines for 
Municipal Power 


19. A new 8-page illustrated bulletin. 
No. 4811, describes Superior Dual Fuel 
Diesel engine operation and illustrates the 
simplicity of controls with fuel conversion 
by either push buttons or hand lever 
Copies are available from Superior Engine 
Div., Dept. PW, The National Supply Co., 
Springfield, Ohio. 


Diesel Engines 
With Opposed Pistons 


143. The opposed-piston idea is joined 
with principles of diesel combustion to pro- 
vide economical operation in municipal, 
private utility and commercial power plant 
applications. You'll find colorful, detailed 
data on this remarkable diesel engine in 
Bulletin 3800D-1, Fairbanks, Morse & Co.., 
600 So. Michigan Ave., Chicago 5, Il 


WATER WORKS 


Is Your City 
Metered 100%? 


33. 100% metering as practiced by 
many cities requires accurate, dependable 
meters with interchangeable parts., Cut- 
away views of every part, capacity and 
size data are all included in handsome 
American-Niagara water meter booklet 
available from Buffalo Meter Co., 2920 
Main St., Buffalo 14, N. Y. 


Your Property Is Worth 
Good Protection 


39. When installing link fence you 
want —- against rust and corrosion 
as well as vandalism. Investigate chain link 
fence made of ‘“‘Konik” metal described 
in “Planned Protection” published by Con- 
tinental Steel Corp., Kokomo, Ind 
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inal Geophone leak locator, Little Wonder 

ipe phone, and the Magnetite Dipping 
Reedle. Globe Phone Mfg. Corp., Dept. P,, 
Reading, Mass. 


Chem-O-Feeders for 
Automatic Chemical Feeding 


60. For chlorinating water supplies, 
sewage plants, swimming pools and feeq- 
ing practically any chemical used in sani- 
tation, treatment of water and sewage. 
Flow of water controls dosage of chemical; 
reagent feed is immediately adjustable. 
Starts and stops automatically. Literature 
from % Proportioneers, Inc. %, 96 Codding 
St., Providence 1, R. I. 


Helpful Data on Hydrants 


64. Specifications for standarc AWWA 
fire hydrants with helpful instructions for 
ordering, installing, repairing, lengthening 
and using. Issued by M. & Valve & Fit- 
tings Co., Dept. P.W., Anniston, Ala 


Cast Iron Pipe and Fittings 
For Every Need 


65. Cast iron i and fittings for 
water, gas, sewer and industrial service. 
Super - deLavaud centrifugally - cast and 
pit-cast pipe. Bell-and-spigot, U. S. Joint, 
flanged or flexible joints can be furnished 
to suit requirements. Write U. S. Pipe and 
Foundry Co., Dept. PW, Burlington, N. J. 


Job Data Offered on 
New Steel Water Lines 


80. An 8-page illustrated report list- 
ing pipe diameters, pipe wall thicknesses, 
line pressures, coatings, engineering per- 
sonnel, etc., is entitled “A Report of 
Dresser-Coupled Stee] Water Lines in the 
Year 1947.” A copy will be sent by Dresser 
Mfg. Div., 59 Fisher Ave., Bradford. Pa 


How to Estimate Quantity 
Of Joint Compound Needed 


87. The uses of Tegul-Mineralead for 
bell and spigot pipe and G-K Sewer joint 
compound are described in bulletins issued 
by Atlas Mineral Products Co., Mertztown, 
Pa. Includes useful tables for estimating 
quantities needed. 


Flow Meters With 
Many New Features 


91. The new Propelfio meter for 
main-line metering introduces many new 
features you will want to look into. Send 
for latest bulletin today. Builders Provi- 
cones. Inc., 16 Codding St., Providence 1, 





All of These Booklets Are FREE and Many Are of Great Value. 
To Order Those You Need in Your Work Use the Coupon on Page 93. 





Solve Corrosion Problems 
With This Special Alloy 


41. “Everdur Metal” is title of an 
8-page Hlustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for sewage treatment equipment, reservoir, 
and waterworks service. Dept. P.W., the 
American Brass Co., 25 Broadway, N. Y. C. 


Eliminate Taste and Odor 
From Your Water 


63. Technical pub. No. P.W. 213 issued 

by Wallace & Tiernan Co., Inc., Newark 1, 

. J., describes in detail taste and odor 

control of water with Break-Point Chlori- 

nation. Send free to any operator request- 
ing it. 


Have You a Water 
Conditioning Problem? 


66. Installation-tested equipment for 
complete municipal and industrial systems 
or individual units. Illustrated and de- 
scribed in latest booklets from Dept. P.W., 
American Wells Works, Aurora, Il. 


Quick Way to 
Locate Leaks and Pipe 

67. Leak Locators. Again available to 
waterworks superintendents, the Globe line 
of leak locators, dipping needles and pipe 
finders. Several leaflets describing the orig- 


Tested Jointing Materials 


102. “Hydrotite’” is a _ self-caulking, 
self-sealing joint compound for bel] and 
spigot pipes. For data book and sample 
write ydraulic Development Corp. 50 
Church St., New York, N. Y. 


Pipe That Is Immune to 
Tuberculation and Corrosion 


104. Transite Pipe. The high strength 
and low weight of pipe moulded under 
pressure from asbestos fibre and cement, to- 
gether with its immunity to tuberculation 
and corrosion is the subject of a ao-ems 
pamphlet. Johns-Manville, Box 290, New 
York 16, N. Y. 


Well Water Systems 
Built to Last 


105. Layne pumps are built for wells 
ranging from 4” to ” diameter and In 
capacities from 50 to 16,000 gpm. Full en- 
gineering data and many installation views 
are given in 32 pase Pump Bulletin 4-42. 
Layne and Bowler, Inc., Memphis, Tenn. 


Pressure Pipe That 
Retains Capacity 


106. Several bulletins describing the 
construction of pressure pipe, list of instal- 
lations, carrying capacity tests, making ser- 
vice connections under pressure; and detail 
je ay ye of several installations. Lock 
Joint Pipe Co., P.O. Box 269, East Orange. 
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97 
onder Full Data on Method and Results equipment for making conveni 
ent and ac- ce ; sults 
t Be Of Water Main Cleaning curate water and sewage analyses, includ- oye Ag ete en St 
. ing comparators, aqua testers and turbidi- PW, 140 Cedar St., New PY , 
107, Water main cleaning by the Na- meters. Hellige, Inc., 3718 Northern Blvd., ; oh, ae ae oY 
tional Method is title of 4-page folder de- Long Island City 1, N. ¥ M4 
scribing a and results obtained, with ow Elevated Water Tanks 
full data. National Water Main Cleanin Can i 
Co., 30 Church St., New York 7, N. Y . Rust Wastes ogg ae — 
én Your Money antun ae — booklet on Horton 
yated steel water tanks suggests w 
feed- How About _#21. You'll want data on the all-pur- reduce pumping costs, inereuse capacity of 
sani- Centrifugal Pumps? pose anti-rust coating that can be brushed systems, maintain uniform pressure, etc 
wage : or sprayed on all metal surfaces, even Illustrates 7 models of welded, ellipsoidal- 
nical: 108. Centrifugal Pumps of various those already attacked by rust. For full bottom, elevated steel tanks in full color 
table’ designs—single-stage, double-suction, split information on this firm, elastic coating Write Chicago Bridge & Iron Co., 2115 
‘ature easing; single-stage single-suction; two- see ae -Oleum Corp., 2443 Oakton St., McCormick Bldg., Chicago 4 
dding stage opposed impeller; three-stage; high- =vanston, Ill 
ressure; fire pumps; close-coupled. A bul- ‘ 
etin for each type. Write to ye P.W., Do You Ever Have pa : — “es 
Peerless Pump Div., Food Machinery and Leak Fix? Swimming Pool Needs 
Chemical Corp., 301 W. Ave. 26, Los An- eaks to Fix! 135. Well illustrated bullet i 
Ss . ° ‘ s é >¢ ) » - 
WWA geles 31, Calif. , 124. You ll want to know about the scribes filters, water softeners, hydrogen 
1s for s ull line of “Skinner-Seal" a for re- ion plants, chlorine feeders and complete 
—— Rapid Sand and me | a seeteet joint leaks and po pone» for swimming pools etc. Copy 
. ains. Step-by-step procedures are sent on request by Dept. PW, Chemical 
—— a — " See catalog al, a handsome 40-page er Co., 223 Center St., Los pene 
2 apid san ters se y 1 shows applicat . ‘ all 
line of ventianl and eeseeaaak Me oy all fittings. Write M. B Skinner Co. Dept 
— wooden gravity filters, and filter tables Pw, South Bend 31, Ind Paint for Protection 
and other equipment. For engineering data 
«a write Roberts Filter Manufacturing Co , 640 Be Sure You Know Aa ee pene 
Tr yr ave st) 
roa Columbia Ave., Darby, Pa How Much You Pump difterent ao en meee hn “ 
: s oaucts 
sans Specs Ses 1265. Sparling Main-Line water meters bore works for protecting and water 
are suited for your metering needs at pump- roofing concrete, steel and wood struc- 
i i oe ingstaign and treatment pan Recaraime, GH ga Gauge ba a oa 
hb igidly ins g ‘emote control units are de- Ss *rto Oo ne 70 Freling 
sas pressures up to its Ite by RD. Wood Co scribed in, bulletin 310. R. W Sparling. huysen Ave., Newark 5, N. J pies 
Sizes 2” to 30”; for any standard type joint oa eet. Se ee, See i ; ; 
R. D. Wood Co., Public Ledger Bldg., Phila- Th ; Faster Pipe Laying With 
delphia 5, Pa ; e —— ory Faas Filter Precaulked and Threaded Joints 
list- wimming Poo ater 148. McWane 2” cast iron water 
li : ; ° I é « é ater pipe 
esses, Handy Catalog Describes Small 129. That's the title of a bulletin full with threaded joints and precaulked ‘bell 
rt of Hydrants, Drinking Fountains of taste about Bowsers’ new diatomite filter and be sition ld ~—_ ibed in folder 
: ; : ; to produce clear, sparkling, cleé vate tase aivonal data on 3° to 13° cen- 
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“Pa. dr nki gf hydrants. Also street washers, waste water. Gives sizes to use, perform- WL-47, both issued by McWane Cast Iron 
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SPARLIN LINE ME I ERS ut your patching costs ? 
for 
per Heated plate impacts, finishes and cures 
rovi- hot or cold materials — ready for traffic. 
ce 1, 
No roller, no water, no waiting. 
ssinaal Completes 60 to 80 sq. ft. per minute. 
own Works flush to curbs, rails, manholes. 
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GREATER DEN 
}0-TON ROLLER 
ae THAN WITH A LBS. 
Hs ONLY 230 
The COMPLET ee 
i e LETE Meter 
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ae for M Li 
, ® 
or Main Lines | 
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ath within 2 per cent! minute of more than 700 foot 
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ace every meter a complete totalizing unit. ‘ See ee = — i ee anngeeren! igen 
page When you need flow-rate indication and recording as well one wes a 
New simply edd yo hoi ‘Ss . : ’ summer, smoothly finished, thoroly 
y your choice of Sparling instruments. Controls, too! i 
= A ’ cured, sealed tight and ready for 
whiten preferred by water works, railroads and immediate use. 
Any bituminous material or dry 
wells concrete base for patching roads, 
d in 7 streets, parking lots, etc., paving 
B. *SPABLING walks and floors. Also tamps 
aa a Ane Mersurine Equipment . earth. Easily portable. Big cost 
renn. as / Works where o roller can't saving. Send for Bulletin 25-8. 
e Box 3277 Terminal Annex LOS ANGELES 54 
Bulletin 310 comes js yh oo Ave. CHICAGO 8 
” coon sug. 101 Park Avenve vewvon 7 MO At ST egg) | 
stal- Quotations gladly 1932 First Avenue SEATTLE 1 W § 
stal- aiven. S09 Slesth Ereay Strect PAMLAd 3 ayer Impactor, Inc., 12 N. Third Street, Columbus 15, Ohio 
etail 
Lock 
inge. When you need special information—consult the READERS’ SERVICE DEPT. on pages 93-97 











Less Spectacular 
than a Tornado... 





COSTS THE NATION 
$6,000,000,000* YEARLY ! 


Day and night—twenty-four hours 
a day—rust attacks public 
properties — water works, sewage 
disposal plants, utility equipment, 
etc. Not as dramatic as a tornado, 
rust costs the federal government, 
states and municipalities a huge 
sum every year. You pay-your full 
share in this terrific loss — unless 
you protect your property against 
metal-consuming rust. 


RUST CAN BE STOPPED! You'll 
find Rust-Oleum the perfect answer 
to your rust problems. It’s an all- 
purpose, anti-rust coating that adds 
years of extra use to all metal 
equipment and surfaces. Rust can’t 
start where Rust-Oleum protects. 
Furthermore, even where rust has 
already begun, Rust-Oleum pre- 
vents further damage. It can be 
applied directly to rusted metal 
surfaces—by brush, dip or spray. 
Dries to a firm, elastic coating that 
combats all rust-causing condi- 
tions, including rain, snow, damp- 
ness, salty air, heat, fumes and 
ordinary weathering. 
Get the Facts! 

Stop losses from rust! Equipment re- 
placement is costly! Save your property 
with Rust-Oleum .. . it gives lasting 
protection. Tell us your rust problems. 
We'll send you specific recommenda- 
tions promptly. SEE OUR CATALOG 


IN SWEET’S OR-_WRITE FOR FULL 
INFORMATION. 


Rust-Oleum is available through indus- 
trial distributors in most principal cities 


RUST-OLEUM corporation 


2443 Oakton St. * Evanston, Ill. 








RUST-OLEUM 
Stops Rust! 


*Estimated on the basis of 2% wastage of iron 
and stee! due to rust. 








NEWS OF ENGINEERS 





Leonard W. Trager, Director of 
Sanitary Engineering for New Hamp- 
shire, has been appointed by the 
Public Health Service to head the 
New England Drainage Basins of- 
fice of the Division of Water Pollu- 
tion. Mr. Trager served in the Sani- 


| tary Corps during World War II, in 


this country, in the Mediterranean 


| and in the European Theater. 


John R. Purser, Jr., of Purser & 
London, Builders-Providence, Ome- 
ga and Proportioneers representative 
in the Carolinas has received a silver 
pin representing ten years of service 
with these companies. 

Sol Pincus, well-known and highly 


| regarded sanitary engineer, has been 
| appointed to head the Environmen- 
| tal Sanitation Section of the World 
| Health Organization. He left early in 


April for Geneva, Swtzerland, which 
will be headquarters. 

Robert K. Horton has been ap- 
pointed a sanitary engineer on the 
staff of the Ohio River Valley Water 
Sanitation Commission. Mr. Horton 
was a Lt. Col. in the Sanitary Corps 
and served with the Institute of In- 
ter-American Affairs. 

Clifford L. Morgan has become as- 
sociated with Dana E. Kepner of 
Denver, Colo., manufacturers’ repre- 
sentative and agent. Mr. Morgan be- 
fore the war was with Whitman, 
Requardt & Smith; and during the 
war served in the Sanitary Corps. 

Chester E. Albright, formerly 
president of Albright & Friel, con- 
sulting engineers of Philadelphia, 
Pa., died on March 29. He had been 
continuously in the private practice 
of engineering for 55 years. 





ENGINEERS NEEDED 





Executive Director for the Com- 
munity Redevelopment Agency of 
the City of Los Angeles. Salary $11,- 
280 per year; desirable qualifications: 
graduation from college with engi- 
neering or other suitable degree and 
eight years of experience in govern- 


| mental planning and development or 


subdivision work. Last day for fil- 
ing is May 31. Write Community Re- 
development Agency, Box 2316 Ter- 
minal Annex, Los Angeles 54, Calif. 





U. S. Pipe Reduces Price of 
Cast Iron Pipe 
The United States Pipe & Foundry 
Co., Burlington, N. J., has announced 


| a general reduction of $7 per ton on 


cast iron pipe and fittings, effective 


| April 25; and a further reduction of 


$4 per ton effective May 1. 








CARTER 


PUBLIC WORKS for May, 1949 
te) J; 


Sludge 
Pumps 





For the transfer of liquids with 
high solid content—in a capoc 
ity range of 100-400 gpm, spec- 
ify a CARTER SLUDGE PUMP. 
Balto and standard models—in 
single, double and triple plung- 
er types for extra heavy duty 
service. Electric or gasoline 
powered: 1 to 25 hp.—to fit 
your specific job. 


WRITE TODAY FOR 
BULLETIN 4502 


188 Atlantic Street 


LPH B. CARTER COMPANY 
HACKENSACK, N.J. 
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USE THE 


GEOPHONE 


Registered in U. S. Patent Office 


TO LOCATE LEAKS 
WITHOUT DIGGING! 


7 














Used by America’s foremost water systems, govern- 
ment and industrial plants. Picks up vibrations from 
escaping water or steam at 50 feet. Also used sue- 
cessfully in oil, mining, and termite fields. Com- 


plete outfit of two Geophone dises, head- sg5 


piece, connecting tubes, and carrying 
$3.70 


Globe Phone Mfg. Corp. 


Pipe Phones (Aquaphone) 
Manufacturers of Geophones Since 1918 


Electric or Gasoline 





DEPT. P. READING, MASS. 
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